If you believe that all recording tapes are the same . . - read these facts about Soundcraft: today's great motion 
pictures depend on the most extensive stereophonic techniques and effects. To achieve them requires a magnetic pnduct capable 
of sat sfying the most critical demand. For years one name has consistently won virtually 100% acceptance of the uncompromising 
technicians of this industry. That name — Soundcraft, The fact is the development of the Soundcraft Magna-Slripe Process revolu- 
tionized the course of the entire industry— led to the advent of the stereo sound tracks or the great wide screen films. For this, 
Soundcraft was av/arded the only Academy Award "Oscar" ever given to a recording tape manufacturer. Today the sound you hear 
in the great MGM (Camera 65), Todd AO, Cinemascope and other wide screen productions is repro- 
duced on Soundcraft magnetic products. Motion picture producers investing mill ons of dollars can't 
afford to lake chances. That's why "It's Soundcraft in the great motion pictures!" You, too, can 
have this same measure of superior performance and reliability in your own recordings by switching 
to Soundcraft— where professional performance is the standard and satisfaction the guarantee. 
See your Soundcraft Dealer today and let him put you on the right "sound" track with Soundcraft. 

REEVES SOUNDCRAFT CORP. 

Main Office: Great Pasture Road, Oanbury, Connecticut • New York 10 East 52nd SI. 
Chicago: 28 E. Jackson Blvd. - Los Angeles: 342 N. LaBrea ■ Toronto: 700 Weston Rd. 




SOUNDCRAFT 
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UflDCMFT 
[ICRAFT 
□CRAFT 
OCRAFT 
OUNOCRAFT 
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only for those 

who want the ultimate . . . 



At last, Stereo Multiplex is here . . . 
and, once again, Sherwood is first . . . 
ready immediately wi:h a brilliant 
combination of Sherwood's "high rated" 
FM tuner design plus all circuitry 
necessary to receive tile new 
FCC-appwed FM multiplex stereo . . . 
two 32- watt amplifiers, two phono/ tape 
pre -amplifiers and all controls 
necessary for playing records, tape or 
TV. The S-8000 Receiver needs only 
the addition of speakers to complete a 
basic system for FM stereo listening 
enjoyment. Overall size, just 16 x 4 x 14 
inches deep. 

Sherwood's dramatic Correlaire 
Furniture Modules are the perfect 
setting for your Sherwood hi fi 
components. Choose from sixteen 
interchangeable modules, styled with a 
contemporary flair in hand-rubbed 
Walnut and Pecan woods. Have truly 
flexible room arrangements, A beautilu! 
four-color brochure is yours (or the 
asking, Sherwood Electronic 
Laboratories, Inc., 4300 N. California 
Ave., Chicago 18, Illinois. 

rar Complete Technical Deliils Wrlle Dapl. A-2 
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GRADO 




IMPORTANT 

TRADE IN POLICY!! 

IF you own ANY Gracto cartridge 
and would like to own a new Lab- 
oratory or Classic Cartridge, do 
the following: 

Return your present Monaural or 
Master Cartridge to your dealer 
with $36.00 and receive a factory 
sealed Laboratory Series Stereo 
Cartridge valued at $49.50. 

Return your Custom Cartridge and 
$25.00 and receive a brand new 
Classic Series Stereo Cartridge 
valued at $37.50. 

All new cartridges are completely 
covered by Grado's 5 year dia- 
mond stylus guarantee. 

All trade ins must be made through 
your franchisee) Grado dealer. 

ASK YOUR DEALER ABOUT THE 

GRADO DUSTAT 

A NEW VELVET TOUCH RECORD (LEANER 

Senator Stereo Cartridge $24.95 

Classic Stereo Cartridge $37.50 

Laboratory Stereo Cartridge $49.50 
Lnboratory Series Tone Arm $39.50 




For further detail} write to: 

GRADO LABORATORIES, INC. 

461 4 7fh Avenue Brooklyn 20, New York 
EjcporJ-Simontrice, 25 Warren St., N r Y, C, 




clinic 




JOSEPH GIOVANELLI 



Indoor FM Antennas 



My question concerns getting -maximum 
possible gain- from indoor, flexible, folded- 
dipole F'~M antennas (made of S 00 -ohm 
twin lead). Outdoor antennas are barred 
mil ere I Jfyfl, 

MS old FM inner, though fine in sound 
quality, it unfortunately low in sensitivity 
compared to modern tuners, I pel full 
limiting on most local stations. On some 
.•station*, however, I yet decent limiting only 
after wearying experimentation with an- 
tenna placement. A few stations cannot be 
limited. 

I find that sometimes a few inches in 
length makes a lot of difference in recep- 
tion. Perhaps the size of my present an- 
tenna (53-in. long, lead-in about S feet) 
or its type is not ideal. I have seen indoor 
antennas which were about 10-in. longer. 
Is there an optimum length? 

I have also noticed a stub of .300 -ohm 
line attached to the junction of the antenna 
midpoint and the lead-in on some antennas. 
I was not in a position to measure this 
antenna and stuh or to examine how it was 
constructed. Perhaps this type could, pro- 
vide a little more gain (every little bit 
lielps). If you think the stub-type antenna 
has advantages, could you kindly tell me 
what length (dipolc and stub) to use in- 
making it? Is the free end of the 300 -ohm 
lino stub joined (that is, the two mires at 
the free end) or are they left unconneeted? 
8. W., New Yorl: City, New York. 

A. The length of the folded dipole made 
from twin lead is not really critical. Any 
length between 47-iu. and 54-in. will work 
well. 

The stub arrangement will not improve 
the sensitivity of the antenna but it can 
sometimes he helpful when attempting to 
eliminate multi-path distortion or to elimi- 
nate interfering signals. This is done to 
tuning the stub to the interfering station's 
frequency. The length of the .stub can he 
anything from IS -in. downward. No exact 
figures tan be given for this length as it is 
n function of the kind of interference and 
of the room's loading of the antenna .(which 
would shift the resonant frequency of both 
antenna and stab). Connect the stub to 
the junction of the lead-in and the (Hpole 
proper. The free and of the stub is shorted. 
1'ou can use a single-edged razor blade to 
short the wires at different points along 
the length of the stub until you find one 
position which gives you better perfor- 
mance. (In many in stances, however, tho 
stub is of no help. Hence, such a location 
will not be found). Once you find the 
proper point, however, you can cut the 
excess lead and short the wires at this 
point. The stub is then complete. 



'■ ' 3-120 Newkirk Ave., Brooklyn S, N. Y. 



Embossed Aluminum Records 

Q. I have two recordings made by m.y 
fattier in the early IBSO's on aluminum 
discs. The label says: "DO NOT USE 
STEEL NEEDLES. USE ONLY FIBRE 
NEEDLES." 

As I remember, -we used a, bamboo needle 
sharpened to a triangular point. Later, we 
used cactus needles, sharpened to a round 
point. 1 now wish to transcribe these old 
records onto tape. What do you recommend 
to get the best possible fidelity and cause 
the lea.it possible damage to the orginal 
recordings? Charles F. Hempstead, Milling- 
ion, A 7 ew Jersey. 

A. Some readers may not be familiar 
with the type of recordings described here. 
These recordings were cut, or rather, em- 
bossed directly onto the surface of an 
aluminum disc. No acetate covering was 
placed over the aluminum as is done in 
present-day recordings. This embossing 
process is similar in a way to clay model- 
ing in that tho tool does not actually cut 
the material bat rather shapes the material 
to form the grooves and their associated 
pattern. 

The discs wore played with cactus or 
thorn styli. On no account should you, when 
transcribing these discs onto tape, use any- 
thing but thorn or cactus. Heed the in- 
structions on the label. Sharpen the stylus 
to a sharp, round point with the included 
angle between 60 and TO deg, A few rota- 
tions of the disc with the stylus riding in 
the grooves should then be sufficient to give 
the stylus a shape which will give excellent 
reproduction. After each record is played 
the stylus must be resharpened. If at all 
possible, try to obtain a sharpener intended 
for this use. They are, of course, difficult 
to obtain, but, when they can be found, 
save a considerable amount of time. 

A Passive Phono Equalizer 

Q. I would like to use a passive -network 
with Ml A A equalisation to conneet between 
my magnetic phono pickup and the crystal 
microphone input of my tape recorder. 
An input of one megohm and 1.S mv rms 
will give maximum recording level of zero 
VX7. The phono cartridge is a variable 
reluctance, type. With both coils in this 
stereophonic unit tied together I get 6 
mv maximum output from most records. 
I could connect the coils in series if J 
need more signal to make -up for losses in 
the network. Sooert E. Gonsoliver, Min- 
neapolis, Minnesota. 

A, Here is a verbal description of a 
passive equalizer network which could be 
used between a cartridge having a recom- 
mended load resistance of 47,000 nines, 
and the microphone input of an amplifier 
or recorder. Prom what you tell me about 
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LOWEST SILHOUETTE OF ANY AUTOMATIC ON THE MARKET 




OMKRAKU O NEW 

AUTOSLIM 



automatic/manual intermix changer 




This entirely new ultra-compact 4-speed 
record changer was designed to provide 
reproduction of Garrard calibre in a minimum of 
space. It is the most economical Garrard automatic 
ever presented. Introducing a new standard of styling, 
features and performance in the low budget range, the 
Autoslim wiil grace any music system.with the precise look 
of engineering excellence built into it. Only $^050 




Autoslim is so compact, it will fit 
in where other automatic players 
will not. Only 6Vz inches in height 
overall . . . Ideal replacement unit. 



Unified control panel has com- 
pletely separate positions for 
playing records automatically or 
individually. 



Intermixes any size or sequence; 
with separate removable spin- 
dles for safe handling of records, 
snort spindle (or single play. 



Garrard's 4-pole shaded "Induc- 
tion Surge" motor, with dynam- 
ically balanced rotor, gives 
Autoslim constant speed, with no 
hum or vibration. 



Extra-sensitive stylus pressure 
control in cast aluminum tone 
arm insures correct tracking pres- 
sure at all times as per cartridge 
manufacturer's specifications. 



FOR LITERATURE WRITE DEPT. GB - 12 GARRARD SALES CORP., PORT WASHINGTON, NEW YORK. 



There's a Garrard for every high fidelity system .. .all engineered and wired for Stereo and Monaural records. 



■ 



Type A 

Automatic 
Turntable 
$79.50 




Canadian Inquiries to Chos. W. Pointon. Ltd., 66 Racine Road. Ren 



Autoslim -otefc Model T/U 

Intermix /-^VT^&il Manual 
Changer Q <-£J f& Player 
$39.50 V/ $32,6-0 

erntoj.pr. other than U S.A. and Canada to Garrard Engineering 4 Mfg. Co;, Lid 




Worfsf's Finest 

s„ England 




MINE, ALL MINE! 

THANKS. It has been only a few months since the Luxor Magneton 
Stereo Tape Recorder was Introduced to the Editors, the Engineers and 
the Audiophiles on this side of the Atlantic. Since then the Editors have 
praised; the Engineers have been amazed and the Audiophiles, bless 
them, have been BUYING! Had we known earlier that the Luxor Magneton 
was the recorder that you had been waiting for, we would have sent a 
supply over with Lief Ericson in the first place. We now have a whole 
batch of new literature on this fabulous "Do Everything" recorder... why 
not write for some now ... instead of borrowing from your knowledgeable 
neighbors? The Luxor Magneton is available at better Audio shops for 
$289 (slightly lower in the EAST). ' 



THE 



UlWifTi MAGNEFON FROM SWEDEN 



AmeLux ELECTRONICS CORPORATION 60 E *«t « st«*t. New York n, N . 
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your equipment, however, I am not sure if 
you will have sufficient gain. Unfortunately, 
Wh«n a passive network is used, there must 
be losses so that apparent boosts can fcafce 
place as is required in equalization circuits 
of this type. In order that there be the re- 
linked boost and rolloff, there must be some 
sacrifice in gain. The following network 
seems to offer the minimum amount of loss 
in gain. 

One side of the cartridge is grounded as 
is the "told" input terminal of the ampli- 
fier. The "hot" side of the cartridge is con- 
nected to one end of a 270,000-ohm resistor, 
the other end of which is connected to One, 
end 61 a 27,000-ohm resistor. The far end 
of the 27,n00-ohm resistor is connected 
to one end of a 0.02 |rf capacitor, the other 
end of which is grounded. The "hot" am- 
plifier input is connected to the junction 
of the two resistors. The cartridge is 
shunted by a resistor whose value depends 
upon the characteristics of the cartridge, 
but is likely to be in the range of 4 7 00 to 
6S00 ohms. The value of this resistor is 
adjusted to give you the flattest possible- 
frequency response in accordance with the 
EI A A playback curve. If highs are too pro- 
nounced, reduce the value of the resistor, 
and Wee versa. 

All components should be placed in a 
shielded container with appropriate con- 
nectors mounted on the container but in- 
sulated Item it. The container itself is 
grounded to the preamplifier. 

What Kind of Amplifier? 

Q. I own i.i tuner -preamplifier combina- 
tion. The ontpn't of this is connecter! to mil 
tape recorder. 1 use tlx; speaker contained 
in that tape recorder $$ the transducer for 
(lie equipment. Ilo\ccrer r I wish to improve 
upon litis arrangement. I know I need a 
power amplifier. Could I use an integrated 
amplifier -preamplifier combination With mil 
present unit? Would Ote duplication of con- 
trols be a hindrance? Later on I plan to 
purchase another tape recorder and I'M 
tuner and I trill then have two systems — ■ 
one for <m't) son. I could then use the am- 
plifier and preamplifier for my own setup. 
If I (jet a power amplifier, I would still 
need an audio control. I prefer the inte- 
grated arrangement, Joseph Dias Jr., 
Bridgeport, Connecticut. 

A. You certainly can use the tuner sec- 
tion of your existing unit with whatever 
integrated combination you purchase. If 
you connect your present unit to the new 
preamplifier-amplifier combination; by way 
of the tape output connection which is 
probably incorporated into your unit, you 
will not need to be concerned with the 
duplication of controls. You see, the volume 
and tone controls on your present unit 
are not effective at the tape output con- 
nection. Thus, these controls may be rotated 
to any position without altering the sound 
quality which will be heard at the speaker 
terminals of your new, integrated unit. In 
making these connections, it is necessary to 
use the shortest possible lengths of cable 
to avoid a loss in high frequencies, (There 
are exceptions to this rule where the tape 
output is from a cathode follower.) If a 
long run of cable must be used, then use 
the conventional output and set the tone 
controls of your present unit to their "flat" 
positions and set the volume control to some 
level that does not cause overloading of 
either unit. 

After these connections, have been made, 
(Continued on page 65) 
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toot 

That first note on an honest-to-goodress instru- 
ment of your very own! Can you remember that mag- 
nificent moment? Surely no accomplishment since 
has seemed quite as satisfying, no sound as sweet. 
We can't provide that kind of sonic bliss. But we can 
offer the next best thing— Audiotape. Recordings on 
Audiotape have superb range and clarity, minimum 
distortion and background noise— all the qualities 
to delight jaded adult ears. Make it your silent (but 
knowledgeable) partner in capturing everything from 
small fry footers to symphony orchestras. 
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Remember, if it's worth recording, it's worth Audio- 
ta pe. There a re eight types, one exactly suited to the 
next recording you make. From Audio Devices, for 
25 years a leader in the manufacture of sound re- 
cording media— Audiodiscs*, Audiofilm*, and . . . 
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"it speaks for itself 



AUDIO DEVICES INC., 444 Msdison Ave., New York 22,. N, T. 
OfMces in Los Angeles * Chicago « Washington, P. C 



YOU WON'T 
FIND THIS 

FILTER 

RUMBLE ANTI-FEEDBACK 



NORMAL 

\ 

\ 



MAL V 




CONTROL 
ON ANY 
OTHER P. A. 
AMPLIFIER 
IN THIS 
PRICE 
CLASS 




What's different? The anti-feedback position — 
which equalizes frequencies most sensitive to 
generation of feedback "howl" without reduc- 
ing articulation. This increases sound output 
under difficult acoustical conditions by at 
least 100%. And there's plenty more that 
makes the new Harman-Kardon COMMANDER 
Series of public address amplifiers different. 
Features usually reserved for much costlier 
equipment are included: 25&70volt and re- 
corder outputs, fader/mixer and master vol- 
ume controls, magnetic cartridge input, lock- 
ing covers, etc. Find out why sound men now 
use the COMMANDER Series for all their needs. 
Write for detailed catalog, Commerical Sound 
Division, Harman-Kardon, Plainview, L.I., NX 



| 1 

j Send free detailed catalogs: Desk 2-B | 

j Name I 

| Address_ | 

j City 
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"Red-Face" Department 

I wonder wlustli&r there isn t 3 numerical 
slip, which might cause confusion, in Mr, 
Hcrlocker's article "Electronic Organ Tun- 
ing" (Audio for December, 19(>1). After 
examining nis handy Table in Fig. 1, it 
seems to mo that the 'indicated number of 
seconds' should be reduced by a factor of 
two, or that the frequencies assigned to the 
notes on the keyboard should lie reduced by 
this same factor (i.e., that all notes should 
be lowered by an octave). 

Consider, for example, the first fifth 
listed in the table, from A at 220 eps to 
tempered E at 320. 63 cps. It is quite true, 
as Mr. Itcrloeker states, that in tempering 
the note E we have to reduce its frequency 
by 0.37 eps, i.e. from 330 cps to 339.63 cps. 
It is also true that if we were to sound un- 
tempered E at 330 cps together with tem- 
pered E at 32!). 6'.', cps we would have beats 
at the rate of 0.37 cps. However, it does not 
follow that we hear beats at this same rate 
when Tffl sound together the note A and the 
tempered note E. In the latter case, the 
beating notes are the third harmonic of A 
at 600 eps and the second harmonic of E at 
059. 2(j cps, SO that the beat rate is 0.74 eps, 
rather than 0.37. 

JAMWS W. A LEX AS' OKI! 

2!) Cleveland Lane 
Princeton, 3ft. .T. 
Mr. Herloclter's Reply: 

I have checked my figures, both mathe- 
matically and experimentally, and find, of: 
course, that your values for tempering of 
the tones are correct. As you pointed out, 
beating one tone against another a fifth 
higher effectively beats the third harmonic 
of the first tone against, the second har- 
monic of the second tone. Eor a given num- 
ber of cycles per second detuning the second 
tone (as in tempering the scale), this beat- 
ing of the harmonies will give twice that 
number of beats per second. The caption 
for my chart, therefore, should be altered to 
read that "fifths are flatted by Pt0W$t$ beats 
ir_ the indicated number of seconds," 

11, _D. llKKI.OiJKHn 
S52S Schreilier Drive 
Minister, Inc. 

Kit Magazine 

Sir: 

I have been aware for years that Audio 
is a progressive magazine. 5Iy December is- 
sue has convinced me that it is also a novel 
ir.aga/.iiie. The concept of issuing such a 
publication in "kit form" is certainly novel. 
However, I did not receive all of the parts 
for tmy kit, I would appreciate it if yon 
would forward to me the COpv for pages 
60, 61, 64, 63, <iS, 72, 73, 70, 77, SO, 81, S4, 
So, 88 and 89, so that I may paste it in on 
the blank pages. As an alternate, a nice 
f:'esh, complete copy would do nicely. 

DiWBj A. Rice 
7 Alexander Ave. 
Sausalito, Calif. 
(0>*r experiment with a hit mtigasi-ne proved 
to be vmvLvcesxl 'id. We are (Lixcontinitiny 
production of this model and mill replace it 
itith a favt-orji-aimem bl/:d unit. V.D.) 
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THE CAMPBELL LETTERS 
As promised last month, we have 
gathered together the most pertinent 
letters concerning John W. Campbell's 
article about "sineward distortion." 
See page 50. 



PURCHASING 
A HI-FI 



SYSTEM? 



TIME PAYMENTS 

Up to 2 yean 

Send Us 
Your List Of 
Components 
For A 
Package 
Quotation 

AIRBX 
WON'T BE 
UNDERSOLD 

All merchandise is 
brand new. factory 
fresh & £U a ran teed. 
Free HI-FI Catalog 

AIREX 
RADIO 

CORPORATION 
85-AW Cortlanrft 5*.. N, Y. 7, WO 4-1 B20 



AVAILABLE 

*o pay! 

Jim Lansing* 

Altac La riling 

Elect rovakft 

Jensen 

Hartley* 

Uni vanity 

Acouitic Research 

Jon*?#n 

Wharfedal* 

USL Citizsn Band 

Gonial oHolLfcrafrir 

Texas Crystals 

C a ncerteno * V i king 

Bell * G,E* 

Weather* 

Harmon- Kardon 

Eico * Pilot * TEC 

Sherwood* 
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Duaf Changer 

Bagei • Leak 

Dynofcir * Firiior 

H. H. Scott 
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Con rat 

DeWald 

Sony » Roberts 

Challengar 

Wollemak 

Garrard ■ Norofea 

Miracord 

Glaier-SteerS 

Rek-O-Kut 
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Pickering • Gray 
Audio Taps 
Mag ne cord * 
Rock ford Cabinets 
Artiian Cabinati 
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HIGH POWER 
HIGH STABILITY 

17W+17W Stereo Tuner- amplifier 

SM-Q300 



Wc arc indomitable in our effort to develop audio devices capable of 
reproducing natural tone as well as of high performance. 

Our new product, Model SM-Q300, which we have recently put on 
the market, is an excellent stereo tuner-amplifier incorporating our 
unique ideas and high-level engineering skill. 

The most outstanding feature of SM-Q300 is its ability to reproduce 
wonderful distort ion -a lid noise-free hi-fi tone, in addition to its powerful 
output. This is an outcome of the adoption of the following features: 

1. A new circuit unique to PIONEER is used for the phase inverter of 
the main amplifier. 

2. A silicon diode voltage doubler circuit of excellent regulation is used 
for the power supply circuit. 

3. The use of 4-gang variable resistors makes it possible to regulate the 
volume simultaneously at the intermediate amplifier and the power 
amplifier. 

4. Noise elimination much sharper than any hitherto available has been 
achieved by incorporating a scratch filter and a whistle filter into the 
cathode following circuit- 
Also adopted is a new control system under which switching from 

stereo to monaural and vice versa, adjustment of horizontal tone spread 
and mixing of the left and right channel tones can be operated with a 
single knob. 

In addition, adjustment of the tone balance for the right and left 
channels can be made without budging from the listening position using 
a remote sub-balancer terminal. Output jacks for KM multiplex and a 
center channel amplifier arc also provided. 



Specifications: 

1 9 Electron tubes and 6 germanium diodes 
Tuner left 

Tuning range: MW 535 to 1 ,605KC, SW 3.8 to 1 2Mc 
Practical sensitivity: 

MW 1 OOuV (IMc, output 500mW, at 30% 

modulation) 
SW 100uV(7.5Mc, output 500mW, at 30% 
modulation) 

Tuner right 

Tuning range; MW 535 to 1,605Kc, FMSOto 108Mc. 
Practical sensitivity: MW identical with Tuner 1 

FM 1 OuV (95Mc, output 500mW, at 30 % 
modulation) 

Audio section 

Circuit; 6BQ5p. p. 2-channeli 

Inputs and gain : 

MAG PU 3.4mV, MIC 4mV, XTAL PU 35mV 
TAPE (PLAY) 160mV, AUX 160mV 

Equalizer: NF type, RIAA curve 

Output: For speaker— 4, 8, 1 6 ohm (each channel), 
center channel terminal, tape recording terminal 
Output power : 1 7W x 2 
Undistorted output power: 

!5Wx2 [distortion below 1 % at 1 Kc) 
Responses 20 c/s to 50Kc, +J db (main amplifier 

section, af 500mV output) 
Outerdimension : 18y 2 (W)x T 4(D) x 5 '/; (H) inch 
Weight, 26.61 lbs. 



PIONEER ELECTRONIC CORPORATION 

5 Otowacho 6-chome, Bunkyoku, Tokyo, Japan 



DISTRIBUTORS 



Canada; Importhouse af Canada Scarboro, Onrano 
Singapore & Malaya: Hwee Seng & Co. Beach Rood, Singapore 
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UsTENing 



CHESTER SANTON 



The symbol Q indicates the United 
Stereo Tapes 4-traek 7 Vi >ps tape 
number. 



Percussion! Staged For Stereo 

Capitol STAC 1 637 
Strings! Staged For Stereo 

Capitol STAC 163° 

In its ul'w Staged For .^reroo scrips, Capito] 
has combined the test ideas put forth hy other 
hilwls fj9l lilti-a-diretitiuiial stereo In motion. 
Avoiding tUe excesses oorriyionally Indulged 
in by others, the label now uuikes avj^ilable to 
the stereo convert n grtmp oi 1 r^rordin&s rli&t 
"will keep him happy during his iljroreatic©- 
ship without drawing n wince from his nr- 
jiialDtaDC&a ivho happen to have iuor€ go. 
phi iUic.it ion in stereo matters. Ori the bjisi* of 
the first five releases, thu svries is oft' to :l 
very good start. Th? arraa^rmejits sliniv re- 
straint and jnore than zi sa^.^estioi] oi tnsie. 
In the percussion album, a grinii> railed the 
Mallet Men handle the drmns, tympani, villus, 
bf-ii.s, piarae?ts f celeste, xylophone, triitu^lo, 
chimes, and bongos th:U siuike tip the typical 
orehesira or this type. Jiedls, brass' and 
strings lend variety to times that cMtiui I be 
word "tfjgp in their title. The cohesive pat- 
tern of file rhythm would indicate tlint tlie.se 
tneu all occupied the same room during the 
recording session. A step forward iliat other 
Arms might well emulate. 

In "StrUiJra staged For Stereo." tbe ibirEy- 
three strings of mji^srro Xorrie PftrnfHor offer 
ah opportunity to judge how well recording 
crews in liritain have caught on to om* 
sound- iu-moUon teehnbjne.s. The swiicbins; of 
Instrument locution is dom 1 with moderation. 
In place of the added reverb so popular in 
domestic releases of this lype wo have the 
wide-open space of ibe vast studios they've 
seiicrnlly favored wvor there. This record's 
Strongest point is the enormous de]>ih of the 
stereo sound. I've noticed Impruved depib on 
some of toy other stereo discs since swi I citing 
to a pickup witb only .3 nig stylus mass but 
this record beats them nib Some tapes will 
have to improve in range, clarity and fialness 
Of response if they arc to compete with recent 
discs reproduced witb the bifest crop of stereo 
plcku ns. 

This new Capitol scries is packaged in gray 
plastic containers that reveal both sides of 
the record through "windows" of clear sty- 
rene, A plastic spindle holds the record in 
place within a circular receptacle designed io 
prevent contact of the disc's playing surface 
witb the allium package. The contraption can 
be opened with one band but the package has 
the weight and hoik of three discs in regular 
cardboard jackets Thu "window" of one 
album in my shipment arrived whh a crack 
that streebed froir. "sill" to "sill," requiring 
the Immediate application of some cloth tape 
In order to protect the hands of the unwary. 

Mori Sahl on Relationships 

Reprise R 5003 

Mort Sahl, I'm happy to relate, is slill a 
member of our group. Quite early In the 



* IB Forest Ave., JJasUnijs-on-lliuUon, 
X. Y. 
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course of I he k»ilg rambling dis<-ussmn on 
this re-cord, he meal ions a component sound 
system currently in process of installation at 
has home, The shery shows some sigas of 
harlBg been KiibroStlsrecl into a gag for the 
act. The audience Is fxci i<.'k to get the ]>un* J ]] 
lino that will certainly draw a ehnck'.e from 
Jij] y-'.>iifs ever Involved in an elahonite iaslalla- 
Moosi. Kalal (perhaps Tjtle should refer to him 
jis Mr, tfab] from ntnv on a_s it sign of n.'spe^t 
for on^; wlio would consider placing eleven 
Bov^ak ^>]O h s Ett his coiling) rtniws. his laugh 
when lit reeounts that he doesn't know how 
[ho system is ^oing to sound hut that 1 lie 
st reet limits have already tiimmcd when the 
system was l\)riU'i.l on. Tin: resl of the Sahl 
mtiinolo^tio is filkti \\i\h n lot of oth^r matt^r^ 
:ihont life in pi'iiertir--?]]! i^f Lhem tiuite ir- 
3 h i']ovaut uulil ]»o telln us in ihi> noxt rt;r't>rt] 
httw It Sounds. 

Kean (Original Broadway Cast) 

Columbia O OQ 432 

Tbe ojtr^rr of 1 ffljnona ^lj:ik^spiNirf j ^n 
State [& Kihsnxnd K<mji f mi^ht ri<?v^r lutvo ljren 
chosen its tlio suiij^et for a musical hnd AIfn\l 
J>rnkc been muivail:i]k]^ To phiy I3i<? iflfe. If h s 
UtLfd. tl > visuuli/o any ofb^r LHu rnir Tli ':>iidw;ty 
singing star hi a part [Jiat i:ttllq for the 
amount of flcfHd ac*ti^g that DrukQ see^ia only 
ino delsghl^d to provide, T,Estoinni: t r> ii}^ riix- 
]nipi?r^iiation of the :u-t^r h one may well 
wahfi&P how Kc73]L^ more nrnaltoyant eonk-in- 
poiaHea t>ohav<ul on eiage. t£ p&n'f® wdllfeg 
(0 put up with some of the ^oruir-r aw]»er'tri of 
Ihirt perioil pipfo, iherf^ is. intn-h tp e;]joy in 
some of tile lop ^rn^s in ihe st-ort? — purtkij- 
lnvly iliosf dfillvettll hy AlficU J.Mnke. Mun 
<md Shaiiuw, BtSe4t hnmjur, ;uid To Ltjuk 
t'jton St p Z&m m e in the trad i I km of the 
hHler aniskjals. Thr?y oltVr JLTnpk. 1 evidoiice 
son^snjith^ Koljert Wright aiol Hi 3 or^e 
Forrest aio mnv ri j iuly to strike Out on iheir 
own ?i f lev having ailapt^d <_i rite's mtiHic for 
"StMii; of Norway 11 and TlOrotlin'a fo j Ll Khs- 
[iset, 11 li wns while playing in Miu iXntdop 
proCuelion of 'Kismet" that Prahe first he- 
Mania actroat^ted will! tins aranmtiKaEions of 
Kt an s life hy AleMindre Jliimus and, more 
reniith, $4$p Paul Sartre. r i T he leading role 
hi the Sar1rc phiy t u matter of fact, was 
uffiTOi! to Dfalt? wlLfn Am^rieaj] version 
Waa heiiig planftetli, lie chos^ instead to inter- 
i'Sf Wright abtl I'^prr^st in a musical version 
Chat pilous proincse of a good run on l?ro:uU 
\\uy r 

Tug Hnorf: wiis 3 , eeordf. i d in three sessions, 
far): throe honvs in length. The BOtlO'd is flie 
r[e;nK j sE I've heajT] in ^ny Cohnnhia original 
rnst allnun. 

The Gay Life (Original Broadway Cast) 

Capitol SWAO 1560 

A new score by Howard Dletfc and Arihnr 
%vHwnrH, nn mrUT^r how frothy, is an event 
of some weight itt liroatlway annals. While 
hL ^;Ly Life" will linrdiy era^e ntetoorjes of 
Pietz-Seinvarlz shews that prodneeci J}tt?witift 
in tue Durkj You mid the Wiffht mt$ the Muxu\ r 
A tort-. TQQGth?,r f and other ehissks. this eon- 
lineural phiy i.s reasHurane^ that a sreat 
ilioatrjcal team 04 o go back to harness easily 
a iter a deeade of inaetivity. Fay niliI Michael 
Kama's, himf; for this show is hnsed mi ActliUr 
SrhnitKler's ''Anatol." Vieniiii ;and CirlslKid 



ict the turn of the century aro suggested only 
slightly in the accents of the leading players, 
WiUtor Chiari, featured In many Italian plays, 
musicals and films for the past LG years, nat- 
urally sounds less American than other mem- 
bers of the starring trio. Jules Munshia kno^s 
his way around in enough accents to hold 
down the comedy role with aplomb to spare. 
KarLara Cook KtiH reveals plenty of the 
heallhy Mid -Western ebullience that curried 
her through "Plain and Fancy," "Candide," 
and "The Mnsie Man." She comes closest to 
sounding Austrian when denouncing French 
girls in The Label, on the tiottlc. The poignant 
tunes in the score— Mnttlc Moments and 
Something Yon Fever Htul Re) ore — fall hoi 
way gracefully. Compromises are to he ex- 
pected whenever liroadway tries to produce a 
Kuropean-style comedy with a mixed east. 
The Irony of the "Gay Life" recording Is the 
fact th?it Barbara Coofc* who makes the ieaat 
attempr to sound ISuropcan, turns in the most 
spirited performance. 

Let It Ride {Original Broadway Cast) 

RCA Victor LSO 1064 

Fu 11 1) y p]a ys a 1 >ou t h 0 rs os never see m 1 0 
stop running During the depression years h 
' Three Men on a Horse" was a smash stage 
hit. It later became the musical "Lanjo Kyc^" 
— 'tailored to tho oeuiar talents of Fthlie 
Cantor, Now, the same story of the greeting 
card poet with the uncanny knack for picking 
whining horses ronehCB .Broadway ^s a new 
musical with George Gahel in the leadiag role. 
Underli]] ing the endurance of the plot Is the 
presence of Sam Levene in ihe part that firs* 
hrought hitn into nromlnoiu-e when he played 
it in the original "Three Men on a Horse." 
In his first venture in The legitimate theatre, 
tiobel shows no sign of fluster Hi enscmhle 
song or soliloquy . At the start of his involve- 
ment with the racetrack crowd, he delivers a 
humorous "pupil and master" duet with Sam 
LtfVCue in J'll Learn Yti f n touching halhttl in 
Everything Beautiful, and a sarl-rypir song 
Uiti Own Little Ixluad when Ills luck is mt St^ 
lowest. The l>roadwny horse crowd thai 
Damon Munyon used to write about is re- 
called In Broads Ain't People, Let It Hide, 
lie ye*: tfs You, and There's Romelhitiff About 
a Horne. The score by songwriters Jay Living- 
ston and Hay hJvans uses no violins in the 
orchestra. Brasses, reeds and percussion put 
a hard finish on an already shining vehkle. 

Mexlcol Mariachl Miguel Dlas 

Audio Fidelity AFSD 5957 

The sound of a typical street band recorded 
in a South of-lbe-Horder studio is Audio Fidel- 
Hy s latest contriiiutioa to hejnisphere soil- 
darity. Mariachi hands arc to lie found in 
m! most nay Mexican plaza or market place if 
they're not hnsy at the nearest wedding or 
liesta r Depending solely on their music making 
for a livelihood, they play from memory inos- 
ill rhe musirj of tho rc^'ori that has ±iurvivE.'il ia 
instrunn j ]ital form. The original Mariachi 
groups played only string instruments sueh as 
the guitar, guitarron, violin, and vibuehu Tres- 
<'iit-gc]]^ration musiciims are apt to play any- 
ChJiig at hand that can lie carried from village 
to village, Mulin and truuipet lead the guitars 
in the brisk tunes selected for this AF relcase P 
A novid arrangtonent of the welj-known ha 
Uiicvrurhti is a highlight of the album. Kasily- 
scpriratial stereo under! ijies a novel feature 
of MariFichi musir. Once lie starts a selection 
with the others, tLis trumpeter keeps himself 
busy all the way. Northern ears accustomed 
to an occasional trumpet solo will he struck 
by his unceasing commentary. The close -up 
miking r uuehaugerl over the years, brings even 
lUe casual phrases* into ilic fori ground. 

Live Concert— Music Made Famous by 
Glenn Miller 

Warner Bros, © WSTC 1428 

This tape drives home its main point before 
the first selection is over* The best way to 
revive mcanories of the original Glenn Miller 
band is to collect a large audience on the 
other side of the mikes and give it complete 
freedom 10 react to the Miller performers 
still availahle at this time. The Hay McKinley 
orchestra has done its share to keep alive the 
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Magnet Assembly Magnet Support 



%" Enclosure 



Prediction: 

This will be the world's most imitated loudspeaker design. 



It will never be exactly duplicated. Our patent attorneys saw 
to that. But it is so obviously the right way to design a loud- 
speaker that it is bound to have countless imitators. 

The Fisher XP-4 is the world's first loudspeaker system in 
which the conventional metal frame supporting the outer edge 
of the bass speaker cone has been completely eliminated. This 
structure is often the source of undesirable reflections from 
the back of the cone, causing uneven frequency response and 
unnatural coloration of the sound. It is also vulnerable to 
parasitic vibration, which can result in serious distortion. 

Now, unit construction, a principle that has revolutionized the 
automobile industry, has been applied to loudspeaker design. 
In pl3ce of the metal speaker frame, the Fisher XP-4 utilizes 
the heavy walls of the cabinet itself as a massive supporting 
structure for the bass speaker cone. Thus the bass speaker 
and the entire enclosure are a single inseparable unit. Reflec- 
tions are eliminated by packing the space behind the bass 
speaker cone with AcoustiGIas. Cone breakup has been elimi- 
nated by designing the cone as a rigid piston. 

The combined result of these advanced design features is a 
low and middle-frequency sound that recreates the original in 
thrilling clarity, without a trace of 'speaker tone.' That fatiguing 
'boxy' sound is gone. Uneven middle-frequency 'caw' quality 
is gone. Excessive treble hiss is gone. In their place you will 
find the music itself, in direct, see-through contact with the 
original performance, clean and full-bodied. For only in the 
Fisher XP-4 are the all-important middle frequencies totally 
unaffected by reflections that are invariably generated between 
the back surface of the cone and the near surface of the 
conventional speaker frame. The proof is in the listening. 



The Fisher XP-4 reflects, in its every aspect, the precision 
engineering that brought it into being and made it possible to 
produce this novel design with such complete success. It will 
set the standard in speaker design for years to come. 

Available in oiled walnut, cherry or mahogany, $199.50*. 
In unstained birch, sanded finish, $189.50*. 

The Fisher XP-1, the revolutionary 'Free-Piston' 3-way speaker 
system that proved it was possible to combine high bass com- 
pliance and high efficiency in a compact enclosure, $129.50*. 
(Unstained, sanded, $124.50*.) 

The Fisher XP-2, the 2-way speaker system that combines 
Fisher XP design principles with moderate price, $84.50*. 
(Unstained, sanded, $79.50*.) 



FREE! Write for 1962 Fisher Handbook-a 
40-page illustrated guide and component 
catalogue for custom stereo installations. 

□ Please include complete specifications on 
the XP-4,-XP-l and XP-2. 

Fisher Radio Corporation 

21-29 44th Drive, Long Island City, N. Y. 



Name™ 



Add res 5- 




I City. 



-Zone. State- 



The Fisher 



♦Prices slightly higher in the Far West. EXPORT: Canada: Tri-Tel Associates, Ltd. 
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the Weathers Moderne Trio 
... a complete, three 
channel stereo speaker 
system which gives full 
stereophonic reproduction 
in every part of any size 
room. !t consists of two 
full range speakers and a 
unique Hideaway 
non-directional speaker 
that is completely concealed 
from view. You can place 
it anywhere — and still 
be sure of superb 
performance. The Moderne 
Trio is the smallest and 
most efficient stereo 
speaker system yet devised. 
It fits any size room and 
blends with any decor. 
It produces to perfection 
all stereophonic recordings 
and adds greater depth 
to monaural discs. 





Professional 

Pickup 

System 



the finest performance 

per unit of cost 

in stereo cartridges. 




Moderne 

Stereo 

Speaker 



A superlative 
instrument with the 
finest performance 
per cubic inch of any 
speaker yet devised. 




One without the other is 
excellent , . . BUT . . , 
Combine the speakers 
and the Professional 
Pickup System and the 
results are far beyond 
all you've ever 
hoped for . . . 



we 

guarantee 
it! 



66 E. GLOUCESTER PIKE 
BARRfNGTON, N. J. 



Millor legend but tlie concert on This tape, 
heeard*d n't tlie Santa Monica Civic Audito- 
rium, tins the distinct ndrantnge of Hie serv- 
ices of some bandsmen v.-lio worked lor Glenn 
and the spotlighted efforts of most of tlie old 
vocul crew. Only Marion Hulton is missing, 
liay Elierlc reminisces tLliOut tlie old days 
liefoie singing A Nighiingrilc Sang In lierkch't) 
Si/uare, Sei'eHndv in Slue, and lloonlif/ht 
Cocktail. The Modernities with 1'aula Kell? 
nre on Jiand for Chottuxoofia Chop VhoQ and 
Wham. Tex Eelielse rises to' (lie occasion -with 
a khx cliorus more sensitive tliao his earlier 
ones. Tlie full impact of tliis exceptionally 
live-sounding tape comes ivlien the entire band 
gata its teeth into tlie real showpieces — In 
the Mood. Anvil Chorus, and American Patrol, 
The original Miller band always did its best 
when keyed up by an appreciative audience. 
It never sounded Letter than this crew does 
with (he help ol the crowd on this tape. 

Frank Sinatra: I Remember Tommy 

Reprise Q RSL 1707 
Frank Sinatra: Come Fly With Me 

Capital SW 920 

Sinatra, on tape and disc, looks to tlie past 
in these latest releases. Tlie Ueprlse reel 
brings back the days wlion he was one ol the 
more carefree members of tlie Tommy Dorsey 
band — showing few visible signs of becoming 
an Institution (hut would cross several lines 
of the entertainment world. Equally impor- 
tant as a preservative agent, along with the 
Sinatra voice, are the updated arrangements 
of Oliver whose pencil w r ork with the 
Dorsey hand has always been one of its most 
distinctive features. With Oliver conducting 
£ne band In the backbone of the old book, this 
recording will carry weight with listeners who 
have paid scant attention to Sinatra releases 
in recent years. This reel offers smoother 
sound than the disc version which, like other 
licprise pressings lief ore it. cannot be classi- 
fied as an outstanding pressing job. 

Capitol's stereo disc by Sinatra has more 
than tiassing interest because it indicates that 
the label is riot totally committed to Duo- 
phonic reprocessing of its mono masters to 
achieve & stereo effect by elect ronic means. 
This allium was first recorded only in mono 
four years ago. In terms of sales it easily 
qualified for Du aphonic release. Capitol's de- 
cision to re-record tlie same lineup of tunes in 
bona title stereo is a good sign that tlie con- 
version of mono items may be on the wane, 

Paul Weslon: Music For My Love 

Capitol QZT 1563 

This is the first background music tape I*vc 
heard on iis= label since Capitol decided to 
release four-track material. As in tlie case 
of RCA and Columbia, £5 ST Is not Involved 
in Uie processing or distribution q'( tapes hear- 
ing this label, U may not be sheer coincidence 
that Ul£ ihree largest domestic labels decided 
to wot u$f their own futilities for the produc- 
tion of tape releases. One clear-cut advantage 
enjoyed by these firms is easy to spot on any 
tape unit of better thnn average treble re- 
sponse. They are able to maintain close con- 
trol of the equalization used in the finished 
tape product keeping it in line with the over- 
all concept planned when their recording 
crews first went into action. The subtle blend 
of tone colors Paul Wcstrm uses in his latest 
background alburn certainly benefits from such 
a consistent approach. The familiar string 
choir has the same balance of highs and lows 
that distinguish The best of his disc releases. 
The nature of the music selected for This re- 
cording — the gentle love songs of former 
year*-- -appeared to dictate the choice of sup- 
plementary instruments, A Soft quartet Of 
woodwinds shaves the spotlight with inando- 
lins and solo aceordinn in Goodnight Sweet- 
heart y Always, and tho Anniversary Song. 
Separation has the tnken-for-granted case of 
the better stereo tapes. 

Paul Lavalle: The Spectacular Sound of 
Sousa 

MGM S 3976 

This release is designed io tingle even the 
most cautious pulse. The Bund of America led 

(Continued ok page 71) 
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BASICALLY OUTSTANDING 




These three products of AKG (Vienna) 
are bass-ic3l!y unique. In the mikes, as 
in all AKG cardioids, the directional char- 
acteristic extends well down into the 
low frequencies where it's needed most; 
and in the 'phones, the bass is re-created 
faithfully without need of a resonant 
cavity formed by hot, bulky, airtight 
"earmuffs". 

D 19 B is a dynamic cardioid mike of 
semi-pro quality with a range of 40 to 
16,000 cycles and directional discrim- 
ination of 15 dB at 180°. Sensitivity is 
0.18 mv/^bar. Choice of 60-0hm, 200- 
Ohm, and high impedance. A bass-cut 
switch for close speech when the full 
musical range isn't needed. For the 
serious tape fan, a bargain at $52. 

D 24 B. More and more recording and 
broadcast studios are switching to this 
truly-professional dynamic cardioid mike. 
Range is 30 to 16,000 cycles; front-to 
back ratio 20 dB. Sensitivity is 0.18 
mv//tbar, impedance 200 ohms. Bass- 
attenuating ' switch for close talking. 
Good for years of the highest-quality 
service. $165 



K 50 headphones are strictly unique 
(literally the only ones of their kind). 
They re-create the full musical range of 
30 to beyond 20,000 cycles without ear- 
muffs to puff up the bass, need as little 
as 0.156 milliwatts input yet won't blast 
with 90, weigh under 3 ounces, and even 
with the light cool earcushions are com- 
fortable after hours of listening. Easily 
convertible between mono and stereo 
and cost only $22.50 $(24.50 with ear- 
cushions to exclude room noise.) 



Leading audio dealers everywhere can 
now demonstrate AKG quality. Catalog 
of all AKG products on request. In 
Canada, Eberdt Co., Montreal; McCurdy 
Radio, loronto. USA import/service 
agents, Electronic Applications, Inc. 
Wilton, Conn. Phone (203) POrter 2-5537; 
TWX WILTON 426. 



K 50 
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coward Zatnall^anby 



1 CANBY CONNECTORS 

Mj' headphone project is moving forwafj} 
by fits and starts, most interestingly. I kfiep 
rumiitig into snugs, nut only in the maW 
ing-up of electrical values, as per last 
mon1h"s installment, but in the major plug- 
gery — and in the implications of that plug- 
gery. Phones, then, are again my taking-off 
point this month, this time for an essay on 
plugs and sockets. After that — a look at a 
first batch of the phones the m .selves. 

Headphones conveniently bring to a head 
a whole history of conneetology, to coin a 
word, pointing U|j for ns tight now an in- 
creasing overlap between two areas that 
once w-cre neatly and thoroughly divided m 
all hi ft — the "Before and After," before 
the power ampllfi£j and after it. 

High impedance vs. low. Shields and 
"hot'' loads vs. simple pairs. Hum-prone 
connections vs. non-hum. Capacitance-sensi- 
tive vs. non-cap. Ten years ago there was 
no confusion at all between these primary 
connective, areas — except, perhaps, for the 
beginner, who had to learn the hard way 
that you didn't use hell wire to hook up 
yonr magnetic phono cartridge and, though 
several yards of speaker line was OK, ten 
feet from the record player to the prcamp 
was too much. You learned this and more — 
and yon learned that practically every con- 
necting circuit in hi fi (outside the actual 
components themselves) fell clearly into 
these two areas, "Before and After" the 
amplifier, with maybe a third area of sorts 
in the liQ-volt power connections. 

The eat bode- follower circuits, wonder- 
fully convenient, began the process of over- 
lap between these two; for they are indeed 
in-between, speaking electrically and prac- 
tically. We joined them up to the Before 
area, made all their connections inter- 
changeable with the Before-type system, 
and to this day yon can't tell a cathode fol- 
lower output from a bi-Z input, by the plug-s 
and the cables. Hut they are different, and 
the. cathode- foil ewer signal continues to 
find itself related in more ways than one to 
the kind of signal we find on the other side 
of the power amplifier. 

After the cathode follower came stereo 
and confusion in the highest. Grounds upon 
grounds, ground loops, hum, phasing trou- 
ble and so on. We still ti'"nted the cathode- 
follower lines like high -impedance, but. it 
became more and more obvious that they 
really weren't the same. After all, they 
werc immune to many of the new 
stereo groimd-aud-liutn problems — just like 
speaker lines. And you really didn't need 
all that, fancy shielding, anyhow. 

Thert, you see, came "stereo" phones. That 
did il. For the phones we are now getting 
are so entangled in both connection areas, 
straddling every fence you can think of, 
that it's a question of just, where they 
should find a place in the home hi-fi system. 

I have my own practical working- plan toi 
phones. My theory is that since you can't 



force them entirely into either "Before or 
After" areas — let me call these the "A" 
area and the "B'' area from here on out — 
the thing to do is to design them to get the 
best out of both. Can be done, as we shall 
see. Has been done already, a decade ago. 

I've already wired op my phones accord- 
ing to this plan, for use either before or 
after the power amplifier, and I've, set up 
my connectors to make it quick and easy. 
But you must, know more about my con- 
nector systems. 

The Canby "A" system 

Tings and sockets have been my pet 
T'CCve, as obi readers may remember, ever 
since in one of my earliest articles, circa 
1047, I suggested that hi ti really would be 
wonderful if only one could just plug the 
components together, like plugging toasters 
and lamps into the wall. That was quite a 
thought in those days. It is still in the proc- 
ess of being realized — ami I still feel the 
same way. 

I ve Jong since developed my own mobile 
defense against the bare wire and the hot 
solcering iron. In fact, T have two systems 
of i.' on nee tors, originally designed to cope 
with the very different problems of the 
once,-so-simple "A" and "IS" areas of hook- 
ing- up. A lot h;is happened since, but my 
"A" and my "U" systems remain basically 
different and separate — though the head- 
phone has strained my ingenuity in keeping 
them so. 

First, there is the elaborate and extensive 
"A'' system, involving many different types 
of connector, all primarily intended for the 
"A" type of connective circuitry, low in 
level ami generally high in impedance. 

Within its own confines, this "A" system 
will convert almost any type of shielded 
plug or socket, singly or in stereo pairs, 
into any other type yon can name. Its func- 
tional base is a bi-directional shielded con- 
nector made by Amphenol that at my estab- 
lishment we refer to indelicately as her- 
maphrodite. The hermaphrodites connect 
bot i ways, via a screw collar that can screw 
all the way back and off, converting a fe- 
male shielded receptable into a male 
shielded plug. Never a mechanical mis- 
mate h here! (A in phenol cornier tor is the 
Weries £o straight, microphone plug.) 

I have dozens of short lengths of shielded 
cable with one of these handy hermaphro- 
dites on each ami a vast collection of as- 
sorted connectors at the other en .Is. By 
hiiokiug these units together I can usually 
connect from any type of "A" plug or 
socket to any other in a few seconds; extra 
lengths and special conversion units allow 
me to link five or six assorted sections in a 
row, through as many diflereut kinds of 
ptuggery, to "route" my signal to the kind 
of plug or socket I want via intermediate 
steps — the total capacity still not adding 
up to excess and the whole nicely shielded. 



just in ease. With a fistful or a bagful of 
these handy gadgets I can quickly hook up 
equipment. 'that would take a bare-wire, man 
much longer than he'd like to think, and 
would take me hours via snip-and-solder, 

I have whole kits of "A" cables, ready 
for emergencies of all sorts; I use dozens 
of them to match up new equipment to 
other equipment or to my existing setup, I 
keep spares on hand to replace faulty cables 
with emergency ones, assembled to order 
in a jiffy. Wonderful idea. I think. 

I won't soon forget the day — if I may 
twit the Boss-publisher — that he and myself 
tried to hook a new German portable tape 
recorder into his home living room system. 
Wrong plugs. Nothing matched anything. 
Tie uncovered his patch board, inside a 
console, and went to work with professional 
gusto, but it was a long and perspiring 
time before we got any signal out of the 
recorder into his big stereo speakers. I 
figured a few- of my "A" connector links 
could have done it in a couple of minutes; 
but I didn't happen to have any in my suit- 
case that day. 

My main use for these connectors is in 
the setting up of sudden-impulse experi- 
ments in hi ii and recording, via my as- 
sorted tape machines, phono players and 
what-not. Enormously useful and I'm sel- 
dom really stumped for an alternative 
"route" when the connect iug cable I want 
is not to be found, or there is Only one of 
them and I'm in stereo. 



"B" Conneclois 

Jly "B" system is a parallel arrangement 
of a simpler sort, based on speaker line 
operations, out of amplifiers. It is unlike 
the "A" system as the electrical characteris- 
tics of its signal material differ from the 
normal "A" signal. The "B" system is un- 
shielded and ungrounded, but every line and 
connector is carefully polarized for stand- 
ard phasing, All the "B" connectors are 
variants Of the Jones plug (and socket) 
with two connectors, one larger than the 
ether so you can't reverse phasing. (I have 
phase-reverse switches for that purpose, on 
plug-in o\ tension cords.) I use ordinary 
rubber covered light cord between the con- 
nectors. (The Jones plug I use is the 20l> 
series.) 

My prime thought was to make ail my 
speakers and amplifiers detachable and 
minus trailing wires, when I first thought 
up this ''B" system. Accordingly, on each 
of my speakers I place a very short ((bin.) 
cord ending in a doues male plug. On all 
my amplifier outputs (two separate ones 
for stereo) I also put (i-iu. female cables. 
In between these X run extension cords, of 
various convenient lengths. I have whole 
bagsftil. All are polarized the same way. So, 
at least in theory, my speakers remain' in. 
the saute phase no matter Achat I connect, 
them to, once they are set up the right way 
in Hie first phice. 

You'd be surprised how many types of 
equipment can be hung on this "B" system. 
Phase switches, the phase meter, which 
plugs into the stereo speaker system on 
both channels, all my power amplifiers 
and all varieties of speakers, ''harness" ar- 
rangements to hook up three-speaker stereo 
systems, anything, everything at low im- 
pedance that can tolerate ordinary light 
cord and no shielding or grounding. (The 
amplifier source takes care of that auto- 
matically through the common or "0" con- 
nection.) 

Instant Impedance switch 

I have even .added such Canby esq ue gadg- 
ets (highly recommended) as a pair of in- 
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FM MULTIPLEX 
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TRANSISTORIZED 
4-TRACK STEREO TAPE DECK RP100 
Completely assembled, wired and tested. 

$399.95 

Semi-kit includes a completely assembled and 
tested transport, electronics in kit form. 

$299.95 

Luggage-type Carrying Case-$29.95 
Standard 19-inch Rack Mount— $9.95 

A top quality stereo tape recorder permits you 
to build a stereo tape library of your favorite 
music at low cost. As your musical interests 
change, you may record the new music that 
interests you at no additional cost. 
Perfected 4-track stereo/mono recording, 4 & 
2 track playback. True high fidelity transistor 
electronics, individual for record Si playback, 
plus separate record & playback heads permit- 
ting off-thetapc monitor, 2 recording level 
meters, mixing, mic & level controls, switched 
sound-on-sound recording. Electrodynamically 
braked supply & take-up reel motors; hysteresis 
synchronous capstan motor. Individual sole- 
noids for pinch-roller & tape lifters. All-electric, 
interlocked push-button transport control & 
interlocked safety "record" pushbutton. Preci- 
sion tape guidance & sweep loading — no pres. 
sure pads. No slurring or tape bounce problems. 
Digital turns counter. Vertical or horizontal 
mounting. Modular plug-in construction. An or- 
iginal, exclusive EICO product designed & man- 
ufactured in U.S.A. (patents pending). 



70-WATT INTEGRATED STEREO AMPLIFIER ST70 
Kit $94.95 Includes Metal Cover Wired $149.95 

40-WATT INTEGRATED STEREO AMPLIFIER ST40 
Kit $79.95 Includes Metal Cover Wired $129.95 

ST96: FM and AM stereo tuners on one com- 
pact chassis. Easy-to-assemble: prewired, pre- 
aligned RF and IF stages for AM and FM. 
Exclusive precision prewired EYETRONIC® 
tuning on both AM and FM. 

FM TUNER: Switched AFC (Automatic Fre- 
quency Control). Sensitivity: 1.5uv for 20db 
quieting. Frequency Response: 20-15,000 cps 
±ldb. Multipiex-ready: Regular and MX out- 
puts built in. 

AM TUNER: Switched "wide" and "narrow" 
bandpass. High Q fitter eliminates 10 kc whistle. 
Sensitivity: 3uv for 1.0V output at 20db S/N 
ratio. Freouency Response: 20-9,000 cps 
("wide"), 20-4,500 cps ("narrow"). 

both amplifiers: Complete stereo centers 
plus two excellent power amplifiers. Accept, 
control, and amplify signals from any stereo 
or mono source, 

ST70: Cathode-coupled phase inverter circuitry 
preceded by a direct-coupled voltage amplifier. 
Harmonic Distortion: less than 1% from 25- 
20,000 cps within 1 db of 70 watts. Frequency 
Response: ±y 2 db 10-50,000 cps. 
ST40: Highly stable Williamson-type power 
amplifiers. Harmonic Distortion: less than 1% 
from 40-20,000 cps within 1 db of 40 watts. 
Frequency Response: ±}h_ db 12-25,000 cps. 



NEW FM MULTIPLEX 
AUTO DA PTO R MX99 
Kit S3 9.95 
Wired $64,95 
Covor optional $2.75 
An original EICO 
conlriburian to The arf of 
FM Multiplex reception. 

(Patent Fending) 

Designed for all EICO FM equipment (HFT90, 
HFT92, ST96) and any other component qual- 
ity, wide-band FM tuners having multiplex 
outputs, the new MX99 incorporates the best 
features of both matrixing and sampling tech- 
niques. It is free of phase- distorting filters and 
provides the required, or better-th an- required, 
suppression of all spurious signals including 
SCA (67kc) background music carrier, re- 
inserted 38kc sub carrier, 19kc pilot carrier and 
ail harmonics thereof. This is very important 
for high quality tape recording, where spurious 
signals can beat against the tape recorder bias 
oscillator and result in audible spurious tones 
In a recording. This adaptor will synchronize 
with any usable output from the FM tuner and 
will demodulate without significant distortion 
tuner outputs as high as 7 volts peak-to-peak 
(2,5 volts RMS). 

The MX99 is self-powered, provides entirely 
automatic stereo/mono operation and includes 
low impedance cathode follower outputs to per- 
mit long lines. An indicator lamp turns on when 
the station selected is broadcasting multiplex 
stereo. A separation of 35db between channels 
is typical across the entire audio spectrum. An 
over-all gain of unity is provided from input to 
output on both stereo and mono. 



EICO, 3300 II. Blvd., LLC. 1, N. Y. A-2 
□ Send free 32-page catalog & dealer's name 
Q Send new 36-page Guidebook to HI-FI for 
which I enclose 25g for postage & handling. 



Name .... 
Address 
City 



. Zone.... State.. 



Over 2 MILLION EICO instruments in use. 
Most EICO Dealers offer budget terms. 
Add 5% in West. 






© 1962 Electronic Instrument Co., Inc. 
3303 N. Bind., LLC, 1, N.Y. 




Listen to the EICO Hour, WABC-FM. N.Y. 95,5 MC. Mon.-Fri.. 7:15 8 P.M. Export Dept., Roburn Agencies Inc., 431 Greenwich St., New York 13 



AUDIO 



FEBRUARY, 1962 



13 



idiohistc 




THORENS TD-124 
Transcription Turntable 

Among transcription turntables, 
t tic flawless Swiss-precision 
I horens TD-124 stands alone . . . 
at the peak of performance, peak 
of precision workmanship, peak 
of critical acclaim. It's as un- 
approachable by competition as if 
at the crest of its homeland Alps. 
And — like clear, fresh, Alpine 
snow on an isolated peak — your 
record music, when played on a 
TD-i 24, is completely uncon- 
taminatcd. Not a trace of wow, 
rumble or flutter. Created for 
the finest music systems. TD-124 
improves cm?, system not already 
using it. It's unmatched in 
pert" or ma nee and convenience 

Features: 4 speeds, till adjustable 
( -- %%) while record is playing. Built- 
in illuminated strobe. II Vs. lb., 12" 
dual-table with exclusive clutch for 
fastest slans and smooths running, 
Built-in level and leveling screws. 
Minor- finished bearings. Replaceable 
12" or l(j" tone-aim mounting board, 
lixceeds NAB specs for wow, rumble. 
JllUter. GUARANTEED FOR 1 FULL YEAR, 



$99.75 net 



See and hear ALL the members of the 
"TD" family of fine turntables at your 
franehised dealers today, there's one 
for every budget.' for additional 
-^information write its direct. 



stant impedance switches for my stereo 
amplifier. Two three- way switches arc 
mounted on a .short angle frame; on one 
side eight marked wives lead to all four 
output terminals for each channel, 0 (com- 
mon), 4 5 8, 10, on the other side the Bgtol 
pair ol' 6 -in, Jones females take the speak- 
ers (phones). With these I can now switch 
impedances in seconds, without unscrewing 
the terminals, for quick and handy adapta- 
tion to any speaker and for rapid A-B trials 
of speakers or phones with different im- 
pedance ratings. 

This and many another more temporary 
setup (such as my thrcu-speakcr harnesses 
of a few years back) are invariably wired 
for the "B" system, always polarised, to 
standard and always 100 per cent inter- 
ahangeaftle. Jos' fine and dandy. But now 
we have cathode followers and we have 
phones. The "B" system begins to get mixed 
up with the "A". 

Permoflux "A" 

A_s long as I used phones merely for 
mono monitoring T ran into few complica- 
tions of this sort, My phones worked OTv, 
too, off the cathode- follower or monitor- 
style outputs. For many years now I have 
Used my two pairs of .1952 Permoftux 
photies for this purpose, on a pair of Am- 
pexes and various other machines. They 
just plug in — and they always make plenty 
of noise. 

These phones, you see, are precisely 
adapted to the "A" area monitor type of 
circuitry. They are of a proper impedance 
and sensitivity to ''read" the Ampex and 
other monitors with fully adequate volume, 
never overloading the circuits. Their im- 
ped ance isn't marked on thetn for reference 
but is, if I remember, around 600 ohms. 
Whatever it is, it works. They operate to 
perfection — I can, indeed, ''just plug them 
in." 

It was thus an unpleasant surprise to find 
that the newer phones would not operate on 
the same monitor circuits. No volume. Im- 
pedance too low. And yet they are furnished 
with the "A" type phone plugs! Crazy. 
Have to use transformers or extra amplifi- 
cation to get any noise out of them. 




THOREN5DMSION 

EPA MARKETING INDUSTRIES, Inc. 

New Hyde Park, N, Y, 



Permoflux "B" 

Now soon after binaural and stereo first 
eauie along, in the early 'of)s, I discovered 
that my Pcrniofluxes would also play beau- 
tifully and equally well out of a power 
amplifier. Pretty hind audi you had to watch 
the volume control, but not nearly as loud 
as the new S-ohmers. (These vary from & to 
4o ohms but S is common.) With the vol- 
ume-control setting well advanced, the 
Permofluxes brought through no amplifier 
nuisa and the sound quality was superb. If 
the mismatch hurt the anipli tiers, I never 
had any evidence of it. 

There was an added convenience in num- 
bers, I discovered. When I used phones for 
more than one person, each added pair in 
parallel brought the resistance down and 
made the mateh better — -the volume im- 
proved slightly with eaeh additional phone 
I used, up at least to five or six, the most 
I've tried. (You could work out these 
matching relationships, given the figures, 
according to conventional speaker match- 
ing procedure.) 



Phone connectors 

So, a few years ago, I decided the time 
had come for a new decision. I figured that 
the thing to do was to shift the phones ba- 
sically over to the "B" system of connec- 
ters, along with my speakers and amplifiers, 



avoiding all further phone plugs, grounds, 
shields. I would standardize on a double 
speaker plug arrangement, and conversion 
cables would take care of mono, phone 
plugs, et til. So now every set- of phones 
that comes in gets a pair of male Jones 
plugs, taper! together side by side as a unit 
with black plastic tape. Four contacts, two 
and two. 

For Ampex monitoring (on the "A" side) 
I have a simple cable conversion ; a stand- 
ard phone plug leads through a Y to my 
normal female phone receptacle, two J onus 
sockets taped together. (I don't use the 
more compact four-contact Jones connector 
because I want to keep complete inter- 
changeability. I can plug two separate ex- 
tension cords into these bound-together 
sockets, for instance, to connect anywhere 
into my "B" system.) This little conversion 
cable just stays plugged into my Ampex. 
For monitoring, the phones go directly into 
it, and become automatically mono, at 
maybe M00 ohms. For binaural or "stereo," 
the phones pull free in a jift'y and are ready 
for two-channel work, without rewiring. 
Very neat, I say. 

For multiple phone listening I now have 
a good looking five-holer box of side- by- 
side, built-in Jones females, wired in paral- 
lel with a phase switch at one cud for 
checking — and for phase demonstration. I 
can plug in a stereo-mono switch if I need 
extra drama in my phone presentation. 

You'll note that I use a rigidly four- 
wire system, exactly like any stereo speaker 
arrangement (and interchangeable with all 
of mine). It seems to me that four-wire 
connections are obviously right for all two- 
ehannel phones. We've loug since converted 
to four-wire in all phono cartridges and 
most pickup arms, though three-contact 
systems were common in the early stereo 
period. Let's get away from that illusive 
and dangerous "common ground" and the 
phase confusions that it can create! We've 
always used four wires for speakers in 
stereo. Why anything less satisfactory in 
phones'? 

I've received a number of phones with 
three-wire cabling, most with a so-called 
"ground'-' or shield as the eommon eiruuit 
element. I haa> converted all of them to 
the four- wire system— aud let me tell you, 
it isn't always easy. Some phones are her- 
metically sealed. Some are stuck together 
with foil and rubber cement ; once opened 
up you have to glue them together again. 
And some phone makers use that deadly 
cloth-and-metal-strand kind of connecting 
lead that is virtually impossible to solder. 

And so — on to a. few of rhese actual 
phones themselves. 



2. SOME TWO-CHANNEL 
PHONES 

I must be as helpful as I can, and also 
somewhat circumspect, I do not test via 
i ns trume nts in this column, as every body- 
ought to know. (Aud yet one big manufac- 
turer once enthusiastically tried to persuade 
the management to have me "test" their 
professional line of test instruments! I re- 
spectfully declined.) Mine is basically a 
listening evaluation, and that is that. Lis- 
tening and its concomitant evaluations of 
convenience, comfort, practicability, aud 
musicianly satisfaction. 

I've only tried four sets of phones so far, 
with my ancient Permofluxes (not related 
to the present model of the same name) as 
a convenient comparison standard. Guod 
standard too, for those phones, back ten 
years almost, were remarkably wisely de- 
signed and are still beautifully adapted to 
hi-fi listening. Their designers solved eer- 
( Continued on page S.i) 
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Cabinart SPEAKER SYSTEMS 

outperform high-rated, higher priced systems 

FREE 10 DAY TRIAL OFFER Yo Mu l^tr 0 Yu 



Check These Cabinart 
Stand-Out Features 

i>* Maximum possible speaker 
response 

Expertly engineered and 
matched 
f Newer low resonance 
Smoother mid-range 
Less off-color tone 



Acoustic dampening material inside 




Tuned double ducts 



* E. T. Canby says, "The Cabinart speaker system ... is 
really an astonishing piece of equipment at its price which 
is an unbelievable $15 (mfgr's note: now $18) - speaker 
and enclosire, complete and integrated . . . with an 8" 
speaker inside of quite extraordinary quality. I am really 
impressed by the sound and by the simple ingenuity of 
the entire construction." In Audio, November, 1961. 

Reprint of Mr. Canby's complete review of Cabinart speaker systems is 
available on request. 

Pioneers in hi fi quality since 1948. 



ACOUSTICAL DEV. COSR mleHon. Hew Jersey 



Cabinart Is One Of America's Largest Manufacturers of Speaker 
Systems and Enclosures 
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mark I 8" model 

\l" high x 93/2" deep k 23" long 
Shipping Weight: 27 lbs. 
Sculptured Front Walnut Veneer, Oiled 
Finish $30.00 

Extended range speaker response 45 
to 13,000 cps. 8 olim imp. 



00 



—rl mark 3E 12" model 



Prices F.O.B. Factory 



14" high i UW deer) * 23%" long 
Shipping weight; 37 lbs. 
Sculptured Front Walnut Veneer, Oiled 
Finish 543.20 

12" coaxial iricl, 3" Alnico V PM 
tweeter, a Ohm imp. Speaker re- 
sppnse 40 to 15,000 cps. 



27 

Unfinished 



00 



These units are also available from distribu- 
tors everywhere. If your distributor does not 
have these items in stock, place vour order 
DIRECT WITH US FOR IMMEDIATE DELIVERY! 
Your order will be shipped one day after it 
is received! 



Cahmart Acoustical Dev. Corp. 
39 Gayer Sr., Halodon, N. J. 



full days, 
refunded within 



Please ship the following to be used in my home for 10 
I understand unit (s) may be returned and my money 
: - that time unless fully satisfied. 



Mark I Unfinished $18.00 each 

Mark H Unfinished $27.00 sach 

Mark I Oiled Walnut 530.00 each 

Mark H Oiled Walnut $43.20 each 

(Please make check or maneyorder payable to Cabinart Acoustical.) 



Name . 



Address - 
City 
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KITS 

Ik Till-: "' RJPKJSBK ' ' YKAliS it is in os t likely that, the 
main reason for purchasing a kit was its save 
money; how else can we explain subjecting our- 
selves to the jumbled heap of parts and inadequate 
instruction manuals which characterised the early ef- 
forts J Now, however, nioncysaving is no longer the 
prime reason for purchasing a kit — the amount of 
money saved is just not enough any more. 15 es ides, 
with the modern trend towards labor-saving devices 
(dishwashers, clothes dryers, power steering, eleetrie 
can openers, and so on), it is highly incongruous to 
expect people to perform labor merely to save money. 

If it isn't money, why are kits growing in popu- 
larity? Our guess is that the kit builder experiences a 
tremendous amount of satisfaction and is happy to 
tell everybody about it. Listen to a kit builder lell of 
his triumphs and difficulties in assembling his ampli- 
fier (or whatever) and there can bo no doubt that a 
small but vital part of bim will always be within that 
unit, lie )o%'es it. 

This brings us to the nubbin' of the matte; as long 
as we are dealing with a man in love, and not just a 
moneysaver, why not give him something he will 
treasure j an instruction manual which instructs rather 
than merely directs. Although current manuals are 
adequate insofar as directions are concerned: they 
require the builder to follow steps carefully, as in a 
cooking recipe, to ensure success. The builder lias not 
the vaguest idea why a particular step is n eeessary 
or what it means in relation to the unit he is building. 
On the other hand, the only instruction he receives is 
on how to solder. 

The most natural place to start would be with the 
product itself. Almost every manual contains a de- 
scription of the circuit, yet few are highly informa- 
tive. They are not informative because the language 
used is only understood by those -who are already in- 
formed. "Why not explain what ultra-linear operation 
is all about? Or a long-tailed pair? Or a Baxendall- 
type tone control? All too often we find words of this 
level used in the circuit description while the con- 
struction-step terminology is at the level of the novice. 
The logic is wrong here ; it is the beginner who needs 
to be informed about the circuit, and therefore the 
terminology should be at his level. But we can't as- 
sume that he won't want to understand the design 
thinking that went into the product just because he 
is a beginner. At least he should be gwm some real 
meat to chew on if he wants to eat. By providing a 
thorough circuit explanation, using careful fermi- 
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nology, both the novice and the advanced kit builder 
will find it valuable. 

Another area which could be expanded profitably 
is related to the construction sequence. Those of us 
who have a considerable amount of experience in kit 
building know that a great deal of thought is concen- 
trated in this area. Usually the sequence reflects the 
best soldering and assembly techniques available. Thus, 
a discussion of the thinking that went into the con- 
struction sequence will inform the kit builder about 
how to avoid ground loops and hum as well as the 
how and why of shielding — plus a variety of other 
techniques. Here again, if the terminology is carefully 
selected, t tie instruction would be applicable from the 
newest novice to the advanced assembler. 

For maximum value, the descriptions should be re- 
lated to a construction unit. For example, the circuit 
explanation and construction thinking related to the 
power supply should be read just prior to assembling 
it. In this way the instruction and the experience are 
integrated. We feel that both the kit builder and the 
manufacturer will gain: The kit builder will profit 
because he is much better informed about the object 
of his interest; the manufacturer will profit because 
he has customers who are enamored to the point of 
"telling the world." 

THE TECHNICAL MAN 

Recently wc had a conversation with a charming 
lady who seems to think that the technical man (that 
means you and me) is a rather peculiar beast who 
lives primarily to manipulate a slide rule and conjure 
mysterious devices (which will certainly destroy every- 
body), ("n fortunately, there are too many people who 
agree with this lady's estimation of the technical man 
— without really knowing what they are talking about. 
All that these people need do is glance at the pages of 
Audio to disabuse them of the idea that wc technical 
people do not read about, and understand, much more 
than the mysterious jargon of our secret cult. Con- 
sider the wide range and thoroughly musical orienta- 
tion of our Record Revues; or the wide spectrum of 
f bought reflected in About idusre. Our answer to 
these uninformed, but wordy critics comes from Alex- 
ander Pope's "Essay on Criticism" Fart III: 

The bookf-ul blockhead ignorawlly read. 
With loads of learned lumber in his head, 
WHh hk own tongue still edifies his ears, 
And always lisl'nmg to hims&lf appears. 
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to get to his... 

stereo jluxvalve picku p 

PICKERING & COMPANY INC. offers the slereo lluxvolve pickup in the following models: the 
Calibration Standard 381, the Collector's Series 380, the Pro-Standard Mark II and the Stereo 90. 
Priced from $16,50 to $60.00, available at audio specialists everywhere. 

"FOR THOSE WHO CAN HEAR THE DIFFERENCE 11 
Pickering and Company- Plainview, Long Island, New York 
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A Test Record for Evaluating 
Stereophonic Systems 



B. B. BAUER, C. SIOLES, A. SCHWARTZ, AND A. CUST : 

A sweep-frequency test reveals resonances and other 
faults not necessarily uncovered by spot frequencies. 



At the last Convention of the Audio 
Kngineering Society in .New York 
;m interested crowd o£ engineers 
and audio specialists gathered daily to 
watch an operator place a pickup on a 
record and an automatic recorder draw 
a curve on graph paper — in just over 
one minute. This seemingly insignificant 
event was fully appreciated by the tech- 



* CBS Laboratories, Stamford, Conn. 



tiieat audience: here was a test record 
which could he used to automatically 
record phonograph characteristics. Sig- 
nificantly, although aimed mainly at the 
requirements of pickup designers and 
audio professionals, the new record an- 
swers several important needs of the 
high fidelity enthusiasts. 

Conventional test records contain 
25-3(1 spot frequency tones per channel. 
To evaluate a pickup or a phonograph 




A cartridge under test. 



system, the user plays the record and 
reads the output in db on a VTVM. Then 
a correction for the record calibration is 
added (by careful users). This provides 
the pickup response data which is then 
transferred manually to semi-logarith- 
mic graph paper. With two channels and 
two sets of crosstalk (separation) points 
the complete procedure takes the better 
part of an hour. 

The CBS Laboratories STR-lOO has a 
full set of spot frequency tones, with 
voice announcements preceding each 
tone, and it also includes two precisely 
cut sweep-frequency bands, one each for 
the left and right channels. These hands 
are synchronized to operate with a Gen- 
eral Radio Type 1521-A recorder at a 
chart speed of 7y 2 ipm. The first band 
starts with a 1000-cps left channel "key- 
ing" tone, which may be used to set 
level. As soon as this tone ceases the 
frequency drops to 40 cps and starts 
rising immediately and continuously at a 
logarithmic time-rate of 1 decade in 24 
seconds. Thus the sweep from 40 to 
20,000 cps requires 24 log (20,000/40) = 
64.S seconds. After a brief pause (which 
is sufficiently long to allow the operator 
to reset the recorder) a 1000-eps riglit- 
ehannel tone is beard and this is sim- 
ilarly followed by a sweep from 40 to 
20,000 cps. If one channel of a stereo- 
phonic pickup is connected to the auto- 
matic recorder the response and separa- 
tion curves for the particular channel 
will be obtained in a fraction of the time 
formerly required. A typical set is shown 
in Fig. 1. 

Another significance of the sweep test 
is that spot frequencies tell only about 
the performance at specific points of the 
spectrum and the sweep test provides 
information about performance at every 
frequency. Users may be surprised to 
discover that a pickup which appears to 
be "fiat" with a spot frequency test may 
be found to have a peak or dip between 
the frequency spots ! 

A circuit for starting the recorder 
automatically when the keying tone 
ceases is shown in Fig. 2. 
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The 1000-eps keying tone preceding 
the sweep initiates the ej'ele. All relays 
toS initially de-energized as shown in 
the schema tie diagram. Left and rig) it 
channel inputs are combined in the 
cathode of V, insuring that the keying 
tone will be present for either direct or 
crosstalk, measurements. The cathode fol- 
lower output is fed to the high gain am- 
plifier, V. 2 , through a high-Q, LC, 1000- 
cps filter allowing only 1000 eps to feed 
through. .Following this usage is a cath- 
ode follower, Vg. employed as a power 
amplifier to drive a sensitive relay, K, 
(Elgin Advance) after rectification by 
the two IN24S2 diodes. A Zener diode 
and clipping-range control prevent: high- 
signal levels from overheating the sensi- 
tive relay. 

With K, energized, relay K ,, is ener- 
gized and locks itself across the power 
supply through contact 1. At the cessa- 
tion of the keying tone, K l is de-ener- 
gized — thereby actuating K s which starts 



Are there any buzzes or rattles in the 
loudspeakers or the cabinet 1 ? (This might 
indicate poorly tracking pickup, dirt in 
the voice coil, loose panels in the cabinet, 
and so forth.) Is the glide tone relatively 
steady in loudness or does it go through 
a series of up-and-down gyrations? 
(Small variations are normal; large var- 
iations might indicate that the pickup or 
the loudspeakers arc inadequate or that 
the room needs additional sound absolu- 
tion in the form of carpet, drapes, or 
similar materials.) 

In this maimer, just by playing bands 
1A and 2A, a listener can quickly spot 
trouble or reassure himself that every- 
thing is all right — in less than three 
minutes. 

The technical user who does not have 
a recorder available but must employ 
spot frequency bands for calibrations 
work will still find that the sweep-tone 
bands have an added value. Unexpected 




Fig. J. Automatically plotted response and cross-talk curves of typical high-grade 

magnetic pickup. 



the recorder motor at the instant the 
sweep begins. At the termination of the 
sweep band, the reset switch is manually 
set at reset momentarily to de-energize 
K s and the circuit is then ready for the 
next sweep. 

The Three Minute Test 

The sweep tone bands, 1A and 2 A, 
originally were intended for audio engi- 
neers and pickup designers with access 
to an automatic curve recorder. Even 
without a recorder, however, these bands 
provide a rapid and convenient qualita- 
tive appraisal of the reproducing sys- 
tem. They will help to answer a number 
of questions. Are the left and right chan- 
nels correctly connected? (A surprising 
number of sets are reversed.) Do the left 
and right sounds appear to originate at 
the appropriate loudspeakers through- 
out the glide tone duration (which indi- 
cates good channel separation) or do 
they wander in between or beyond the 
loudspeakers (which would indicate poor 
channel separation)? 



peaks, dips, buzzes or rattles are re- 
vealed whieh otherwise might remain un- 
detected with the spot frequency lest 
alone. 

Using the Spot Frequency Test 

Two hands are provided (3A and 3B) 
each of which contain 30 spot frequency 
test tones for the left and right channels, 
respectively, with voice anvouncenie-iHs 
pre ceding eiwh tone. Since this record 
has been primarily designed to serve the 
needs of the scientific worker, these 
bands have been placed on the opposite 
sides of the record in exact spatial rela- 
tionship so that the respective tones are 
at the same distance from the center of 
the record. This arrangement improves 
the accuracy of record calibration. 

With magnetic pickups, an auxiliary 
plug and jack arrangement may he used 
to allow the pickup to be "bridged" with 
the VTVM, and simultaneously con- 
nected to a preamplifier with correct ter- 
mination impedance, as recommended by 
the pickup manufacturer. The voice an- 



nouncements are then heard directly 
over the loudspeakers. (See Fig. 3.) 
Start with the left channel and play 
band 3A. Note the meter reading and 
call this "0" dh for the 1000-eps tone. 
As the voice announcements in the loud- 
speaker identify the frequencies being 
reproduced make: a note of the db read- 
ings. With an ideal pickup perform- 
ance, they should be as shown in Table L 

TABLE I 





Relative 




Output 


Frequency 


(dh) 


1000 


0 


20,000 to 500 


0 


400 


_ 2 


300 


- 4.4 


200 


- 3 


100 


- 14 


SO 


-10 


60 


-13.4 


50 


-20 


40 


-22 


30 


-24.4 


25 


-20 


20 


-2S 



Next, without changing connections, 
turn the record over and play band 3B. 
A similar set of readings will be ob- 
tained, except tins time they will indicate 
crosstalk. Plot relative output in dh vs. 
frequency, whieh should provide a curve 
similar to Fig. 1, except, of course, on a 
point-by-point basis. Repeat for the 
other channel, and the task is doue. Cor- 
rections for deviation from ideal re- 
sponse are not needed. 

Similar measurements can be per- 
formed on ceramic pickups. To this end, 
the loft and right channels should be 
terminated with 10,000-ohm resistors. 
An ideal ceramic pickup terminated in 
this manner will have a response as in 
Table I and it will work satisfactorily if 
connected to the input terminals nor- 
mally intended for maguctic pickups. 

Limits of Response 

In a less formal fashion, the spot fre- 
quency bands may be used to "estimate" 
the frequency limits of your equipment 
— or of your own sense of hearing or 
that of your friends. This is because of 
the convenience afforded by the voice 
announcements. Starting at the begin- 
ning of hand 3A, adjust the 1000-eps 
tone for a moderately loud signal and 
then observe the announcement follow- 
ing which you can just perceive a high 
frequency tone. The succeeding tones 
will become louder as the frequency is 
decreased, and then weaker again as 
the low-frequency end is approached. 
Observe in the low-f rcqnency end which 
frequency just can be heard. Repeat for 
the right channel band 3B. Here are the 
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Fig. 2. Synch 

facts about the approximate frequency 
range of your system ! 

You may wish to repeat these tests 
■with the treble, bass, and rumble controls 
in different positions and note what dif- 
ference they make in the frequency re- 
sponse of your system. 

Response Characteristics 

In designing a test record there is al- 
ways the question as to which response 
characteristic to provide. In the STK- 
100 a constant displacement characteris- 
tic is provided below 500 cps and a con- 
stant velocity characteristic above 500 
cps. This means that the response of a 
perfect velocity-responsive (magnetic or 
dynamic) piukup wiil rise at G 8b per 
octave below 500 cps and will be "'fiat' 1 
above 500 cps, as indicated by Table I. 
In this manner, the pickup performance 
is evaluated by comparing it with two 
straight lines, which simplifies the task. 

Some test records in the past have 



ronizing circuit for automatically starting cu 

been recorded with constant-velocity 
characteristic at all frequencies. This in- 
troduces a problem in that amplitudes 
at low frequencies bceome unmanageably 
large; therefore the response must be 
broken into two separate bands, one re- 
corded at a level 20 db below the other. 
This approach does not lend itself to a 
good graphical presentation on a curve 
recorder, and, therefore, it was not 
considered. 

Why not use the RIAA characteristic? 
There is an argument in favor of this 
approach, which runs as follows (see 
Fig. 4) ; Let a test record be recorded 
with the RIAA characteristic, (A) of 
Fig. 4, then an ideal veloeity-respunsivc 
piekup will reproduce this characteristic 
on a velocity basis, (B) of Mgr. 4. The 
preamplifier is designed to provide an 
inverse characteristic (G), of Fig. 4 ; 
therefore the oiuVput of the amplifier into 
the loudspeaker voice coil or dummy 
load will be constant as a function of 



rve recorder. 

frequency, (D) of Fig. 4. I£ this event 
takes place, then the over-all system is 
satisfactory. 

This argument is fine with two excep- 
tions: First, in the event the over-all 
response of the system is not flat, then 
the user has no convenient means of de- 
termining whether the problem is with 
the amplifier on the pickup. Of course, 
one could measure the pickup by itself 
and compare the resulting curve with the 
published RIAA characteristic, on a 
point-by-point basis. This is far less 
convenient than simply matching re- 
sponse against two straight lines. Sec- 
ond, because of the rise of the RIAA 
curve above 2120 cps, cutters and record- 
ing styli cannot handle the output on a 
steady-state basis at standard recording 
ley el, and it becomes necessary to pro- 
duce the record at considerably below 
the standard level. This would introduce 
the possibility of error because o£ noise 
and rumble. 

A test record with RIAA eharacteris- 



20 



AUDIO 



FEBRUARY, 1962 



www.americanradiohistorv.com 



tie would be useful for over-all checks 
of packaged equipment. But it would not 
be convenient for testing high-fidelity 
components, where each component must 
meet specific performance standards. 

R[AA Function Generator 

For the designer who wishes to assure 
himself of the performance of a pre- 
amplifier for magnetic pickups, an RIAA 
function generator has been devised. 
This circuit is composed of R and C ele- 
ments, and it may easily be constructed 
by any technical person {Fig. 5). The 
design of this generator follows the 
theory previously employed to calculate 
an ideal compensation network for 
ceramic phonograph reproducers, 1 When 
connected to a low impedance amplifier 
(30 ohms or less), and driven by a con- 
stant voltage oscillator, the circuit will 
develop an ideal RIAA shaped curve 
across a 10-ohm resistor. With an input 
voltage of 8 volts, the output at 1000 cps 
is about 10 millivolts. With constant 
voltage input to the RIA A generator 
network, the output of the magnetic 
pickup preamplifier should be "flat" for 
all audio frequencies. Then, a pickup 
whose response follows the two straight 
lines of the STR-100 test record, will 
produce an ideal response with an 
RIAA-cut record and a particular am- 
plifier. 

The STR-100 also may be used to test 
the over-all system performance. In that 
ease, the response in db will be the dif- 
ference between the RIAA response and 
the STR-100 response. This is given in 
Table II. 

Low-Frequency Sweep 

In the STR-100 record, low-frequency 
sweep bands are available for the left 
and right channels, from 200 down to 
10 cps. These sweep frequency bauds, 
4A and 5A, are recorded at a level + 3 db 
above the standard recording level to 
provide a rather severe tracking test at 
low frequency, which is convenient for 
testing arm and speaker resonance. Each 
band starts with a keying tone of ap- 
proximately 1000 cps. The cessation of 
this tone indicates that the sweep is 
starting. This low frequency sweep is 
also synch roni (led to the General Radio 
Typi! 1-521- A recorder. 

Because the chart paper of the re- 
corder does not go down to 10 eps, bands 
4 A and 5 A have been recorded in a de- 
scending mode. In this manner, if the 
200-tps point is placed correctly on the 
chart, all the other frequencies will 
properly be in place. The motor drive 
of the recorder should be set in the 
"reverse" mode of operation, the pen 



1 B. B. Bauer, "Compensation networks 
for ceramic phonograph reproducers," 
I.K.13. Trail sactioiis en Audio; J an .-Feb., 
1057. 
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Fig. 3. Auxiliary plug and jock 
TABLE II 



Fre- 
quency 


Relative 
Output 

i&) 


Fre- 
quency 


'.Relative 
Output, 
{db) 


1000 


0 


SOO 


0.7 


20.000 


- 1.0.5 


000 


-l.S 


'IS. 000 


- 18.8 


500 


- 2.6 


.10,000 


-■ 17.7 


400 


-1.9 


14,000 


- 10.6 


300 


f 1.1 


12.000 


-15 3 


200 


^0.2 


10.000 


-13.7 


160 


-0.6 


sooo 


-11.0 


100 


-0.0 


6000 


- 0.6 


80 


- 1.3 


".000 


- S.2 


00 


- 2.3 


4000 


- 0.G 


50 


- 3.0 


3000 


- 1.8 




-4.2 


2000 


- 2.6 




-5.S 


1500 


- I'M 




-7.0 


.1000 


0 




-8.6 



feeing placed at 200 cps and the gear 
engaged as soon as the keying tone has 
ceased. The sweep will end off the chart. 
If desired, the recording may be started 
at the 2000-eps ordinate on the chart 
continuing down to 100 cps; remember- 
ing however for correct presentation to 
divide all frequencies by 10, 



Arm Resonance Test 

The low-frequency sweep is ideal for 
detecting and remedying any arm reso- 
nance that may be present. The principle 
is illustrated in Fig. 6, by the vector 
velocities acting on the stylus under 



for spot-frequency measurements. 

three conditions of arm resonance. Sym- 
metrical resonance is shown (A) of Fig. 
6. Here the resonance generates a vcloc- 
ity, r, al which is additive with say, the 
left modulation velocity, vf, since no 
crosstalk velocity is generated, separa- 
tion is unaffected : Symmetrical reso- 
nance shows up as a peak or dip in the 
main channels. In (B) of Fig. 0 a condi- 
tion of vertical arm resonance is illus- 
trated : Here the arm velocity, v, v at 
resonance produced by the modulation 
velocity, v b introduces a component of 
crosstalk velocity, - r... This will result in 
a loss of channel separation. (C) of 
Fig. 6 shows the effect of horizontal or 
torsional arm resonance : Again the 
velocity »_ introduces a crosstalk veloc- 
ity component, v r . Torsional resonances, 
often have a high ( 'Q" and the loss of 
separation may be in the form of sharp 
"peaks' 1 in the crosstalk channel graph. 
These often go undetected by the spot- 
frequency test, but are clearly evident 
with the sweep-tone test. 

Standard-Level Test 

For some time there has been a need 
for accurately calibrated standard 1000- 
cps tones for specifying pickup sensitiv- 
ity data. Standard lateral recording level 
is 5 cm per second rms velocity at 1000 
tps, which corresponds to 5/\/2 = 3.54 
cm per second rms velocity for each of 
the two 45-45 deg. channels. Thus the 
voltage sensitivity of a pickup measured 
on the STR-100 record can be expressed 
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Fig. 4. Frequency-response relationships between record and amplifier output. 
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Fig, 5. RIAA function generator for testing magnetic pickup preamplifier. 



in terms of volts per channel for 5 em/ 
see rms lateral velocity. 

Wavelength-loss Test 

The corresponding left and right high- 
frequency bands, IB-SB and 2B-7B, at 
the outside and inside radii of side B are 
intended for research studies of high- 
frequency response as a function of 
stylus force and mass, radius, wear, and 
other pickup design factors. In this 
manner the engineer will be able to de- 
termine the effect that a particular 
pickup design may have on high fre- 
quency response and record life. 

The wavelength-loss bands contain 
only the high frequencies — 20,000, 1S,000, 
lfi,000, 14,000, 10,000, and 5000 eps, in 
addition to the 1000-cps reference level. 
The recording level of these bands has 
been purposely placed well below the 
standard 1000-cps reference level o£ 
bands 6 A and 7A. To test the wear at 
the left channel side of the stylus, for 
example, turn the volume control to 
normal "loud" level, and the bass control 
to a mini mum setting to attenuate any 
hum and rumble in the system. Start the 
pickup at the outside of band I B. As the 
voice announcements arc made, listen for 
the just perceptible highest frequency 
tone. Then repeat this test on band 6B, 
and again note the just perceptible high- 



est f requeuey. If it is the same frequency 
and level as in IB, then the stylus is 
probably a fine one and the stylus force 
ja not unduly large. If the just percep- 
tible tone in the inner bands is at a lower 
frequency, or is considerably less audible 
than the corresponding tone in the outer 
band, thou the stylus needs replacement 
or the stylus force should be reduced. 

The wavelength loss or the wear test 
for the right channel side of the stylus 
employs bands 2B and 7B. 

Compliance and Tracking Test 

Can your pickup properly track heav- 
ily modulated low-frequency tones such 
as common to organ music and the 
like? A partial answer to this question 
will have been provided already by the 
low-frequency sweep test. Any pickup 
which passes this test without percep- 
tible distortion is apt to do well even on 
the heavily modulated passages. A more 
quantitative answer is given with the aid 
of band groups -IB and 5B. These con- 
sist of 100-cps laterally and vertically 
modulated grooves, respectively, with 
progressively increasing amplitudes of 
modulation. 

Band groups 4B and 5B also are help- 
ful in selecting the minimum proper track- 
ing force for a pickup. If the pickup 




Fig. 6. Crosstalk conditions for different arm resonances. 



plays all the bands in these groups 
without evidence of distortion or rattle, 
then it probably lias an adequate margin 
of safety. You can try to reduce the 
stylus force of this pickup. On the other 
hand, if only the first 1 or 2 bands of 
these groups will play without evidence 
of rattle or distortion, then probably a 
greater stylus force is indicated, or there 
is something wrong with the pickup. 

Lateral and Vertical Compliance 

Band groups 4B and 5B also are in- 
tended to provide an operational meas- 
urement of lateral and vertical compli- 
ances. Lateral compliance measurement 
by means of compliance meter 2 is well 
known, but a similar meter for vertical 
compliance has not been made available. 

The bands are recorded with lateral 
(for 4B) and vertical (for 5B) modula- 
tion at peak amplitudes of .001, .002, 
.003, .004, and .005 em respectively. To 
measure lateral or vertical compliance, 
adjust the stylus force, in grams, until 
the pickup just fails to track one of the 
respective bands in groups 4B or oB. At 
this point the displacement divided by 
compliance just equals die tracking force. 
Compliance in em per dyne is given by 
the equation : 

peak amplitude in cm 
9S0 x stylus force m grams 

The lateral compliance determined by 
use of the bands in group 4B may be at 
variance from the lateral compliance 
measured with a compliance meter. This 
is because the actual force on the groove- 
walls may vary from that determined 
with the gram gauge, as a result of the 
arm friction, side thrust, arm inertia, 
and so forth. 

Conclusion 

The STR-100 record brings to the 
audio specialist and the high-fidelity en- 
thusiast a combination of tools which 
permit obtaining factual information in 
a rapid and convenient manner. In addi- 
tion to the quantitative measurements 
which it affords, it provides the follow- 
ing important value: Any system capa- 
ble of playing this record on both sides 
with correct left-right placement, smooth 
and extended frequency range, and ab- 
sence of distortion or evidence of poor 
tracking will offer strong presumptive 
evidence of being in "top-notch" operat- 
ing condition. 
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The Transistor Amplifier 



GEORGE FLETCHER COOPER 



Here is a basic circuit for a general purpose amplifier which can be made to 
deliver powers ranging from 100 mw up to lOw with minimum design effort 



EVHP.Y KOW AN'O AG-MX 0!16 BBWSOS to 
come across 3 really simple circuit 
which is easily designed and can be 
used over and over again in a variety of 
sizes. Sometimes, indeed, the circuit be- 
comes so attractive to the designer's eye 
that he persists in using it even where it 
is completely unsuitable. I don't know 
iv he t her I have reached this point of 
negative return yet with the transistor 
amplifier circuit I am describing here : I 
hope not, but at the moment it really 
looks like the answer to many problems 
that are around. That is why the title at 
the head of the page is so forthright. 

I find that a basic two-stage transistor 
amplifier which can work efficiently when 
the second stage is delivering real power 
is an extremely useful standard part. 
Heal power in this context has meant 
anything from 100 mw up to .10 w f de- 
pending on the scale in which the design 
has been planned, but in each application 
the design procedure has been exactly 
the same witli only the numbers chang- 
ing. What is more the design has been 
modified very easily to provide a hig-h- 
power economy circuit which I will de- 
scribe in a following article. 

The output stage of a general purpose 
amplifier is most conveniently made a 
grounded emitter stage. It is very attrac- 
tive at first to consider a ground collector 
stage with its very low output impedance 
but when you come to work out the drive 
circuit your enthusiasm is rapidly 
damped by the high voltage swing 
needed. I lost all my love for the 
grounded base circuit in the days of 
point contaet transistors, when only too 
often there just was no choice but to ac- 
cept the input transformer needed for 
the low emitter impedance. Split-load 
circuits have, on paper, considerable at- 
tractions and if I were designing an 
amplifier in which high quality and econ- 
omy were to be wedded I should investi- 
gate them closely. 

The other problem with the output 
stage is whether it should be class A or 
class B. When using transistors there is 
a whole bunch of factors to be taken 
into account which we never had with 
tubes. In general with class B the output 
transformer will be smaller, because 



there is no polarizing magnetic flux, or 
not much anyway, to make you use a big 
gap and more turns. The power con- 
sumption will be less, though in the fol- 
lowing article I shall show you that for 
moderate quality this does not have to he 
true. Smaller transistors can be used. 
Against all these advantages we must 
consider that a elass-B stage uses two 
transistors where a class-A stage needs to 
use only one, and this is not only an 



I find that most amplifiers do not need 
to he power economizers. Either they are 
running off the power line and use tran- 
sistors solely for reliability, or they run 
off rechargeable batteries (for example 
in an automobile) where current econ- 
omy has not really very much justifica- 
tion. This affects the question of weight, 
too. If you want a pocket job or a ten- 
watt amplifier you can hide in your beard 
there is nothing in this article for you. 



Fig. 1. The basic 
circuit. 



Fig. 2. Roehr's 2- 
watt high-quality 
amplifier. 




economy in itself but gets rid of all the 
phase -splitting circuit problems. When 
the bias goes a little wrong in a elass-A 
stage it affects the quality at signal 
peaks, but with a class-B stage the low- 
level quality can get very bad indeed if 
the bias goes wrong and you get cross- 
over distortion. For some reason this 
kind of distortion sounds mueh worse, at 
a given pereenfege harmonic, than peak 
clipping. I would guess that this is be- 
cause every cycle of a real signal must 
cross the base line but the high peaks are 
only a small fraction of the time. 



As you may have realized this pream- 
ble leads to the fact that the output stage 
is to be class A. This is a deliberate 
ehoice in which long-term economy in the 
first design and quality in the second is 
traded for simplicity. We now go on to 
consider the driver for a class-A 
grounded -emitter output stage. 

Drivers for transistor power stages 
introduce far more problems than do 
their tube counterparts. The input im- 
pedance of the power stage is generally 
low and a substantial drive current is 
needed. This tends to settle the operating 
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level of the driver at a higher level than 
we should expect from tube practice un- 
less we choose to use a transformer. 
Wit lion t a trans former we take the drive 
current at the full supply voltage even 
though we really need only a fraction of 
it. The other problem is that of drive 
circuit impedance. In low -level transistor 
amplifier stages we try to use a high 
source imped an ee because of the non- 
liuearity of the input characteristic. This 
keeps the input current un distorted and 
as the transistor is a current amplifier 
this is what we need. You will remember 
that in tube circuits there is an upper 
limit to the grid circuit impedance above 
which grid current distortion becomes 
troublesome. When we come to use power 
transistors, however, we need to deal also 
with the way in which the current ampli- 
fication factor, beta, falls as the current 
rises. The over-all result is that when the 
power transistor has this sort of eharae- 



twocn the two stages and eliminate these 
components entirely. The biasing of the 
driver stage then takes control of the 
whole amplifier. 

It is perhaps time to draw the basic 
circuit diagram. Figure 1 shows the out- 
lino of the circuit which requires both 
discussion and development. The output 
transistor must first be selected. Let us 
assume that we arc using a 14-volt sup- 
ply and that for practical reasons to be 
considered later the peak collector swing 
will be 10 volts. If we now decide the 
output power we want all else will follow 
quite logically. To start with let us take 
an output power of .10 watts. At 10 volts 
peak wo need a peak current swing- of 2 
amps (10 volts x 0.707 x 2 amps x 0.707 - 
7 volts rms x 1.4 amps rms = 10 watts). 
The steady collector current of Tv., must 
be rather more than 2 amps so that it is 
not completely cut off on the down 
swing. The quiescent dissipation in T t is 
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Fig. 3, This circirt provides more gain than Fig. 2 with good damping for the load. 
(Tj secondary impedance = 1 0,000 ohms, secondary inductance = 5 h. T, primary im- 
pedance = 50 ohms, primary inductance = 33 mh. Apparent output impedance - 1/40 
x load impedance. With 18-vo!t supply use C5T1739 for Tr2J 



tcristie it is profitable to use a low drive 
impedance and get a distortion balanc- 
ing effect. At high base currents the base 
impedance is low, so that we get rather 
more base drive for our input volts than 
we should : this is the input circuit dis- 
tortion. However, this high base current 
is not amplified as much as it should he 
so that the over-all effect is to give less 
distortion than either effect independ- 
ently would prove. Like all distortion 
balancing schemes it is by no means per- 
fect, but it does suggest that a low im- 
pedance driver is a good idea. 

Here we want current drive, hut not 
much in the way of voltage and an emit- 
ter follower or grounded collector stage 
will be exactly wiiat is needed. We find 
that it has even more to commend it. The 
low impedances involved would make it 
necessary to use very large capacitances 
and rather low- resistance bias circuits. 
With the emitter follower it is perfectly 
practicable to use direct coupling be- 



theiefore 20 watts, and if the .junction 
is not to rise more than 50 deg. C above 
the ambient temperature we need a ther- 
mal resistance, junction-to-ambient, of 
2.5 deg. C/W. A good big transistor, say 
the Clevitc 2N1J -17, has at worst 1 deg 
C/W internally, so the transistor must 
be mounted on a plate giving 1.5 deg. 
C/W. This is a sheet of painted alumi- 
num, perhaps 50 sq, in. and .1-in. thick: 
it rather depends on whose curves you 
look at what sine it conies out. You will 
need silicone grease to fill the space be- 
tween transistor shell and cooling fin so 
that there is no air to impede the heat 
flow. 

The choice of power has fixed transis- 
tor and also its cooling plate. The trans- 
former, too, is pretty well fixed. The load 
impedance presented at the primary side 
must bo 5 ohms (10 volts/2 amps), so 
that if the response is to be ;S-db down 
at SO cps the inductance must he (5/2* x 
S0)h - 10 mh. Other frequencies, of 



course, and you alter the inductance in 
proportion. The eorc must he gapped 
and must have enough iron to remain 
below saturation even with the peak cur- 
rent of 4 amps flowing. And as you do 
not want to waste signal power in the 
winding resistance you will need enough 
copper fo keep the resistance below, say, 
! /4 ohm. The secondary, naturally, de- 
pends on the load and is just the usual 
transformer problem. 

Now wo turn to Rj. I have found two 
quite widely separated descriptions of 
this circuit which both come independ- 
ently to the conclusion that across 7J, we 
should drop about 1.5 volts. For our 2 
amp quiescent current this makes R 1 = 
0.75 ohms. This is the sort of resistance 
value ynu need to construct for yourself, 
remembering that it must dissipate 3 
watts. Do not use ordinary resistance 
wire for this; most resistance wires have 
very low temperature coefficients and 
there is some advantage in making this 
resistance from copper or nickel wire 
with a good big structure to get rid of 
the heat. Then when the ambient tem- 
perature rises the resistance rises too, 
thus helping to counteract the increase 
in transistor cut-off current. This 1.5 
volts in E,, the half-volt in the trans- 
former and the transistor saturation 
voltage account for much of the differ- 
ence between the 14-volt supply and the 
limit, of 10 volts peak. 

For a 1-watt amplifier we should have 
proceeded in exactly the same way, to 
arrive at a current of 0.2 amp, a transis- 
tor dissipation of 2 watts, a load imped- 
ance of 50 ohms and an emitter resist- 
ance, R !; of 7.5 ohms. The transformer 
primary inductance for an 80 cps 3-db 
point will be 100 mh, or for 40 cycles 200 
mh. All these calculations you can do in 
your head as you go along. 

Now you need to know the current gain 
of the output transistor. We have al- 
ready decided this is not n constant, so 
we look at the characteristics to find 
what base current we need for our quies- 
cent collector current and also what base 
current we need for the full drive cur- 
rent. Sometimes we can get this directly 
from the maker's data, sometimes we 
need a roundabout approach. Picking 
out another set of data since 1 don't have 
the 2N1147 data handy, I find that at 4 
amps the current gain is !i6 and at 2 
amps it is 45. A driver mast then pro- 
vide a peak current of 4/36 = 110 ma 
and should run at a quiescent current of 
2 amps/45 = 44 ma. It is advantageous to 
use transistors with higher current gains 
than this, but anyway, for our example, 
we find we need a driver which can go up 
to 110 ma. There is no difficulty in find- 
ing a suitable transistor. 

The transistor characteristics also tell 
me that to get this base current into Z\> 
I shall need around 0.5 volts drop, base- 
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WIN EMPIRE'S 1 st ANNUAL 'ROUND- 
THE-WORLD MUSIC FESTIVALS 



A 'Round-the-World musical trip, last- 
ing 21 diiys, awaits the lucky winner 
(and his guest) of Empire's 1st Annual 
Music Contest. Imagine . . . you'll be 
attending such greats as the Athens, 
Dubrovruk, Eregcnz, Salzburg, Bay- 
rcuth, and Edinburgh Festivals. You'll 
be taken on personalized tours through 
many world-famous cultural centers, 
like Rome, Paris, and Munich; plus spe- 
cial field trips, such as a tour of the 
MGM factory in Hamburg, etc. And 
best of all, this is at no cost to you! 
Transportation, rooms, meals, tickets 
and tours are pre-paid by Empire . . . 
your host on this incomparable trip. 
Your Hi-Fi dealer lias complete itinerary. 




OFFICIAL RULES 

1, On an official entry farm, or plain 
stationery, lis! all Ihe outstanding features 
{code leUers) of the New Empire Trou- 
bfldor in their ortfer of importance. Only 
ono er*try pEr person. Be sure to include 
your address. 

3. Jul^s vv L 1 1 he determined i>y Eniprre 
Scientific: Corp. Tlic cnt^y form listing the 
oui^tiiidin^ features ?n [heir order of iirt* 
nort;j]ico exactly as on [he judges' Jisf, will 
rjs? :mo winner, in tne- event of a t<c. an 
Opinion question on "recofd playback sys- 
tems/' v/ii] be sent to all contestants m* 
voiced in me lie. Tbe judges* as (feier- 
nimeu ijy Empire Scientific Co^p., Wifl 
judfje the answers to the opinion question 
on the Uasis of originality *ind aptness of 
lhou£Tit r The participant subrmtt.mji the 
best answer in tfie ppmion ot the judges 
will be the winner. The decision of the 
judpes will be final. 

3. The prize must be accepted as sched- 
uled irt advertisements. Any tax or MabiU 
ity pertaining to tine award will be the 
sole responsibility of the winner. ■No sub- 
stitution of the prize will be ailovuedr 
Empire Scientific Corp. reserves the fifth! 
at at[ times to change the festivals and 
cities named without notice. 
fl. Entry ony/eNjpes must be postmarked 
no later [nan midnight June 15, 19&2. All 
entnes rjecome the property of Empire 
Scientific Corp.,and none will be returned. 
Mail entries to Empire Scientific Corp.! 
Box 615, Garden City h Long Island. H Y 

5. Tfie contest is open to alt residents of 
the United Stales and Canada. The con- 
test is prohibited to employees of the 
Empire Scientific Corp., its selling agents, 
affiliated companies, its advertising agen- 
cy, and their families. This contest is 
subject to Federal. Slate, and local regu- 
lations. 

6. Winner wiTf be notified by mail not later 
man 15 days after finai drawing. 

7. Winner and p r uesl of his choice will be 
ftov^n by jet plane across the Atlantic, AFl 
connecting intercity transportation wilt 
be arranged by Empire Scientific Corp. fl,it 
hotel accommodations, meals (2 per day), 
fares, sightseeing, admissions to festivals, 
and transportation from terminals to air- 
ports will be paid for by Empire. The 
above is only valid if prize Es accepted as 
schedufed. 



HINT: Your local dealer has entry 
blanks. ..and Empire Troubadors. .. 
ask him for a live demonstration — 
he'll be happy to oblige. Pay close 
attention to the ''silent" Empire 208 
3-speed turntable; Empire 980 dy- 
namically balanced playback arm, 
featuring the sensational Dyna-Lift— 
Empire 108 first truly compatible 
mono-stereo cartridge; and hand- 
some walnut base. Complete: $200, 




new empire troubador 

. . . world* s most I perfect record playback system 

Have you ever dreamt of attending an International programme tour through such cultural centers as Paris, 
Rome, Edinburgh, Dubrovnik, Brcgenz, Bayrcuth, Salzburg, and Athens — witnessing in person their presen- 
tations of opera, ballet, drama, symphony concerts, chamber music, recitals, and even art exhibitions? 
Each year thousands of people from all parls of the world attend one or perhaps two of the great music 
festivals. . . . Now two people will have the opportunity to attend most of the leading festivals— the winners 
of the Empire ' 'Round-the-World Music Festival. It's easy — here's all you do: Listed ih alphabetical order are 

tot outstanding features of the new Empire Troubador, 
world's most perfect record playback system. The collective 
thinking of the leading high fidelity music editors and critics 
listed these features in what they felt is the respective order 
of importance. Your task -MATCH THEIR LIST. 
That's it,' ... no long, drawn-out essays ... no jingles . . . 
no box-tops. Just rearrange the outstanding Empire jeatures 
in the order of importance that you feel will match the 
master list. You may win Empire's Round-the-World Music 
Festival. 



OUTSTANDING FEATURES 
OF THE EMPIRE TROUBADOR 

(world's most perfect record playback system) 

A. All 3 Speeds - 33^3, 45, 78 RPM, with 
fine speed adjustment. 

B. Dynamically Balanced Playback Arm 

— with built in calibrated gram scale ac- 
curate to 0.1 grams. Dial exact stylus 
force required. 

C. Lowest Rumble — No Wow and Flutter 

— Rumble better than —54 DB: Wow and 
flutter less than .05%. 

D. Maximum Compliance - Playback arm 
pivots use vertical and lateral ball. bear- 
ing suspensions. 

E. No Acoustic Feedback — Rigldized arm 
structure eliminates resonance — rto turn- 
table isolation required. 

F. Rugged — virtually impossible to dam- 
age the retractable stylus mechanism or 
turntable system, 

G. Sensational Dyna-Lift - Automatically 
lifts the arm from the record at the end 
of the music. 

H. Simplicity - only 2 moving parts; flex- 
ible belt couples turntable directly to 
heavy-duty, constant speed hysteresis 
motor -no intermediate idlers. 

I. Tracks at Less than 1 Gram — with no 
measurable distortion. 
J. Truly Compatible Mono-Stereo Cart- 
ridge — frequency response 15-30,000 
cycles per second; channel separation 
better than 25 DB. 



VISIT YOUR DEALER — ASK FOR A COPY OF THE COMPLETE 
EMPIRE FESTIVAL ITINERARY - HEAR THE INCOMPARABLE 
EMPIRE TROUBADOR — YOU'RE ONLY ALLOWED ONE ENTRY. 



I 



Official Empire 'Round-the-World Music festival Entry Blank. 



mail tO: 



MATCH THE 
JUDGES' LIST 




BITipirG SCIENTIFIC CORP. 
P.O. BOX 615, DEPT. AF 
GARDEN CITY, L. t„ N. Y. 
f. Fill in name and address 
2. List the features (by code letter only) in 
their correct respective order. 



NAME_ 



I please print) 



ADDRESS. 
CITY 



..Z0NE_ 



_STATE_ 



DEALER'S NAME_ 



Kate; All contesl en Cms subject to Official Rules 
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emitter. For T , the base- emitter drop is 
only about 0.2 volts so that the base of 
T, "is held at about 1.5 + 0.5 + 0.2 = 2.2 
volts. For this we use the voltage divider 
R., Jfj. The thermal stability of the sys- 
tem will be good if the base source im- 
pedance, which is li^ and J? 5 in parallel, 
is not too large compared with the prod- 
uct of the two current gains and B s . (B s 
is the base-emitter resistance of Tr e 
shown in Fig. 2.) We can easily have a 
total current gain of 2000 times, so that 
if Jt e is 0.75 ohms we are dealing with 
impedances of around 1500 ohms. As 
a lazy mathematician I shall make 

= 2200 ohms so that is around 
10,000 ohms. This lifts the base of Tr, 
about 10 per cent above where it should 
be and will do the same to the cur- 
rent in Tr„ : in practice it is convenient 
to use a small potentiometer for trim- 
ming purposes. 

Now we only need about one volt of 



drive for Tr., itself, plus the 1.5 volts we 
have across R e . We shall therefore ex- 
amine what we can do to make life easier 
for Tr,. If wc take its collector hack to 
the negative line we have around 10 volts 
available but at the same time we have a 
dissipation in the quiescent state of 500 
mw. All we really want is perhaps 2 volts 
at 45 ma, or 135 mw. For a small tran- 
sistor this is the difference between life 
and death. Anyway Tr, must be kept 
cool, because changes in l co ' at Tr, are 
changes in the base drive to Tr t and are 
amplified again. The collector of T. is 
therefore fed from a fairly low imped- 
ance voltage divider /i',, 7{ 4 which brings 
the collector to around 5-6 volts above 
ground. The parallel combination of R„ 
and B 3 as a source impedance is added 
to the collector impedance of Tr, and 
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thus reduces the effective trans conduct- 
ance, but with practical values this effect 
is too small to worry about. 

We need to consider one more general 
aspect of the design. If Tr, is driven 
hard it will be cut off and this will leave 
the base of Tr 2 open -circuited. Under 
these conditions 11, loses all its stabiliz- 
ing effect since the voltage drop across 
it has no reference to the base conditions. 
An additional resistor must therefore be 
connected from the base of 2?r f back ei- 
ther to ground or to the emitter. This 
resistor not only prevents the risk of 
thermal runaway in Srj but it also pro- 
vides a stabilizing effect for Tr, against 
changes which may take place in the V^ s 
of Tr t . You will appreciate that if Tr. 2 
was in the cut-off state and passing only 
ZtJ* t the emitter of Tr, would he in a 
pretty uncerlain condition: with tlie ad- 
ditional resistor there is somewhere for 
the emitter of 27, to continue to drive 



current into. On this reasoning it. be- 
comes tempting to connect the extra re- 
sistor from base to emitter so that al- 
though the feedback from R , reduces its 
effective loading when 7V, is amplifying, 
the total emitter load of Tr, is low when 
Tr s is cut off. 

Having thus described the circuit as it 
is developed we can now turn to some 
particular versions of it. Although these 
are actual amplifier designs the impor- 
tant feature to notice is that they all 
have the? same configuration, with the 
same voltages at the first base and the 
second emitter. I do not recommend any 
particular one of them. For your job 
there is. yet another version which you 
can design to suit your needs. 

The circuit shown in Fig. 2 is that 
given by Roehr in "IKE Trans, on Au- 



dio/' Vol AU-7, No. 5, Sep-Oet 1959; 
pp. 125-128. It is a 2- watt amplifier us- 
ing Motorola transistors and it gives 
only 1 per cent distortion at the 2-watt 
level. The current in the second transis- 
tor at 25 deg. C is around 550 ma, which 
is higher than we might have expected, 
but almost 2 watts is obtained at - 25 
deg C, when the current is down below 
400 ma. This paper gives a very detailed 
study of the effects of on the per- 
formance of the amplifier and shows how 
important the base-emitter resistance in 
the second stage can be. The input im- 
pedance is almost entirely the imped- 
ance of the base-bias voltage divider, 
since with the high -gain transistors used 
by Mr. Roehr tlie rest of the circuit prob- 
ably contributes only around 10-15,000 
ohms in parallel with the net 1000 ohms. 

The input level needed is around 1.2 
volts, or, say 1.5 mw, giving a gain of 
just over 30 dl). Much more gain is really 
available if you want it because an input 
transformer can be used with its second- 
ary in series with the base of the first 
transistor. This transformer will provide 
a step up to match the 15,000 ohm input 
impedance and thus gives an extra 12 db 
of gain. In the circuit shown in Fig. 3 
this extra gain has been obtained just so 
that it can be used up in negative feed- 
back from the output collector. By this 
means the amplifier has an impedance of 
about 1/5 of the load impedance. For 
normal loudspeaker work this low source 
impedance is regarded as providing good 
damping but the particular application 
here was a three-wire multistation call 
intercom with private loud-to-loud work- 
ing from any slave to the master. Wifh 
a low source impedance there is no 
change of level when the system is 
switched over from the general call on 
four slaves to private speech on the 
wanted one. 

There, would seem to be a lower limit 
to the use of this amplifier circuit with 
germanium transistors. The base current 
of the second transistor is the emitter 
current of the first. It does not seem 
practicable to get this down below some 
hundreds of ua because of the leakage 
current. Thus we must expect that the 
second transistor will need to work up in 
the tens of ma region, which can be re- 
garded roughly as implying hundreds of 
mw. To get round this difficulty it. is nec- 
essary to go to a silicon transistor for 
the first stage and it is pleasant to notice 
that at present prices the saving in other 
components will almost make this a pay- 
ing proposition. Indeed for manufac- 
turers who must count the cost of every 
soldered joint, and it costs much more to 
get a resistor into a circuit than the price 
of the resistor, this circuit will probably 
pay oif. 

The reader will have noted that as ice 
(Continued on page &5) 
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INC. 

loudspeakers 

USED PROFESSIONALLY as monitors for record- 
ing sessions, in broadcast stations and laboratories, with medical test 
equipment for precise reproduction of heartbeats— applications where 
only an accurate facsimile of the origins! sound, without pseudo-lii-fi 
exaggeration, will serve. 




New Orleans recording session with Jim Robinson, Ernie Cognolotti, and Louis Cornell. Note the AR-K (one of a stereo pair) being used 
to monitor playback. Courtesy Riverside Records and HIFI/STEREO REVIEW 



RATED #1 FOR HOME USE by half . dozen 

equipment reviewers. Three consumer magazines have reported on 
AR loudspeakers; two of them adopted AR speakers as reference 
standards, and the third gave AR its rarely used top rating. 

Priced from $89 (for an unfinished AR-2) to $225 (for an AR-3 in 
oiled walnut, cherry, or teak). A 5-year guarantee on all models 
covers materials, labor, and reimbursement of any freight to and from the 
factory. Catalog is available on request. 

AR speakers are on permanent demonstration at AR Music Rooms 
—on the west balcony of Grand Central Terminal in New York 
City and at 52 Brattle Street in Cambridge, Massachusetts. No sales 
are made or initiated at these showrooms. 



ACOUSTIC RESEARCH, INC., 24 Tborndike Street, Cambridge 41, Massachusetts 
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Reduction of Feedthrough 
in Audio Switching 



R. D. HERLOCKER 



Feedthrough of signal through a supposedly open 
circuit can be reduced by splitting the load 



FKraTimouCrH may be defined, at least 
for the purpose of this article, sis 
the undesired passage of a signal 
01' other alternating fiial through a sup- 
posedly open circuit. It has long been 
a problem in the switch ing of audio 
signals. In communications work, it can 
cause cross-talk between the various lines 
being switched. In those electronic or- 
gans where keying is done in the signal 
line, it can be responsible for an ex- 
tremely annoying high pitched whine, 
which is most evident when no keys are 
depressed. 

Feedthrough is a function of three 
factors : The generator resistance, the 
load resistance, and the capacitance of 
the switching mechanism. Figure 1 shows 
a simple switched circuit where E, f is 
open -circuit generator voltage, B fl is the 
generator resistance (including any 
isolating or other resistors between the 
generator and the switch), R L is the load 
resistance, and C\ is the capacitance of 
the switch. The output emf \i ith lhe 
switch closed is 



When the switch is opened, the output 
emf becomes 



where X = L/ ll ,C S! the reactance of the 
switch capacitance. For calculation pur- 
poses, this reactance should be taken at 
the highest frequency to be passed by 
the switch. If the reactance at this fre- 
quency is more than about eight times 

* S5>?8 Schrtiber Drive, Minister. Indiawi. 




the value of R,,+ R L . Eq. 2 may be sim- 
plified with negligible error (less than 
ime per cent) to 

F ■ H 

Then, the feedthrough, expressed as a 
fraction of the signal output with the 
switch closed, becomes 



Eq. (.7) 



which is Eq. (x'a) divided by fig, (./). 




Fig. 1. Simple switched circuit. 



Fig. 2. Spiit load reduces feedthrough. 

This fraction will usually be very 
small, but because of the nearly logarith- 
mic characteristic of hearing, this minute 
amount of signal fed through the capa- 
citance of the open switch may be aud- 
ible, and he quite distracting. 

Several expedients have been used to 
lessen or eliminate feedthrough, such as 
the special "anti-capacity'' switches de- 
veloped for telephone and similar serv- 
ices, and the "Crossed- wire" switching 
contacts used in several electronic or- 
gans. However, these switches are ex- 
pensive, and the erossed-wirc designs 
require precision shop work far beyond 
the scope of most n on -professional shops 
to insure positive switching, combined 
with easy keying. Other organ designers 
have bypassed this particular problem 
completely by keying their oscillator 
plate supply circuits instead of the 
signal circuits. Of course, this introduces 
other problems, affecting the whole phi- 
losophy of organ design, but these are 
beyond the scope of this article. 

A limited degree of improvement can 
be had by making the load impedance as 



low as possible, consistent with adequate 
signal output when the switch is closed. 
The limiting factor here is apt to be the 
generator impedance. As may be seen 
from Eq. (3) ; the theoretical maximum 
improvement in feed through -to -signal 
ratio would only be 6 dh if the load re- 
sistor were reduced from the value of 
the generator impedance all the way to 
zero. Doing this, however, would lose 
the signal too. 

There is another method of decreasing 
the feedthrough-to-signal ratio, which 
can give improvements of 20 db or even 
more over the simple circuit of Eig. 1. 
Unfortunately, it is not universally ap- 
plicable, because for every 2 db reduction 
in feedthrough. about 1 dh of signal is 
lost. Where sufficient signal strength is 
available, or where the loss can be made 
up readily by an extra stage of amplifi- 
cation, a great improvement in the feed- 
through-to-signal ratio can be obtained. 

Briefly, this expedient consists of 
splitting the load resistance, as seen by 
the generator, into two equal or nearly 
equal sections. They are in parallel when 
the switch is closed and form the shunt 
arms of a two step attenuator when the 
switch is open, as shown in Fig. 2. 

The improvement in the feedthrough 
ratio obtained by this arrangement is a 
function of the load seen by the genera- 
tor and of the ratio of the two resist- 
ances, R p and R ri , which make up It,, 
as well as the reactance of the switch 
capacitance. When the switch is closed, 
the output is the same as Eq. (?) with 
the exception that R L is now the parallel 
resistance of and JB t . When the switch 
is opened, the output (or feed tli rough) 
beeomes 



"Bp S„ 



Tf X ( . is at least ten times the value of 
&0 this equation can also be simplified 



28 



AUDIO 



FEBRUARY, 1962 



www.americanradiohistorv.com 



THIS IS THE MANUALCONTROLSYSTEM USED 
IN PILOT'S MULTIPLEX CIRCUIT 



No, we haven't forgotten anything. We designed it that way. 
There are no "user-operated" controls. This is only one of 
the manyfeatures that makes Pilot's unique signal sampling 
Multiplex circuit — used in all Pilot Multiplexers, Stereo Re- 
ceivers and Stereo Tuners— simpler, more effective and more 
trouble-free than any circuit presently being manufactured 
for stereo demodulation. 

TO BE SPECIFIC: 

1. The circuit is simplicity itself —there are no controls to 
manipulate, no special adjustments to make. You can con- 
nect Pilot's fully automatic 200 Multiplexer to the FM tuner 
of your stereo system in less than a minute without any tools, 
and you never have to touch the Multiplexer again. (The 
Pilot 1O0 Multiplexer can be connected just as easily, and 
in most cases it, too, need never be touched again.) And, in 
Pilot's Stereo Tuners and Receivers, where the Multiplex cir- 
cuit is built into the unit, no extra controls of any kind are 
needed for Multiplex Stereo reception. 

2, Maximum separation (30 db or better) is provided by 
Pilot's Multiplex circuit. The left (L) and right (R) channel 
signals are extracted directly from the incoming composite 
signal by means of unique signal sampling and "memory" 
circuits. Sampling of the composite signal (a combination of 



L -I- R and L - R signals) takes place at a rate of 38,000 times 
a second, and the "memory" circuits maintain a constant 
output signal level between sampling instants. 

Other stereo demodulating methods, such as frequency sepa- 
ration and time division, require filtering and matrixing and 
cannot maintain perfect channel separation across the entire 
audio spectrum. 

3. No frequency separation filters or matrices are used. For 
this reason Pilot's Multiplex circuitry gives you perfect sepa- 
ration across the entire audio spectrum. 

4. An ultra-stable synchronized oscillator assures locking 
and accurate phasing and maintains high-level performance 
despite varying input signal levels. 

5. Virtually any high-fidelity FM tuner can be used with Pilot 
Multiplexers for stereo reception. 

6. Equipped with the only fully-automatic stereo indicator. 

The FM Stereo indicator on Pilot's 200 Multiplexer and 654M 
Stereo Receiver will light and stay lit if the station you're 
tuned to is broadcasting in stereo. 

If you'd like us to be even more specific, we'll be glad to send 
you a reprint of a December, 1961, AUDIO article which dis- 
cusses these features in detail. 



MULTIPLEXERS (Pilot 100, $49,50 ... Pilot 200, $79.50) STEREO RECEIVERS (Pilot 654M, 60 watts, FM/ MPX, $329.50 
...Pilot 602S, 30 watts, AM/FM/MPX, $299.50 ... Pilot 602M, 30 watts, FM/MPX, $249.50) and STEREO TUNERS 
(Pilot 280, $99.95 ... Pilot 380, $179.50). For further information, see your Pilot dealer or write: 




PILOT RADIO CORPORATION, 37-38 36TH STREET, LONG ISLAND CITY 1, NEW YORK 
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;itid the f ted through, expressed as a frac- 
tion of the signal output {Eq. {4a} di- 
vided by Eq. {!)) is 

For any given values of B f) Rr jr and 
X e there will be an optimum ratio of 
li p to B w which may he found by ex- 
pressing JS e and B p in terms of their 
ratio (K) and R L : R I} = B L {K+1) and 
B 1J = B L (K + l) /X. Then the feed- 
through becomes 

Differentiating with respect to ff, and 
equating to zero, gives 



K {optimum) - - 



Eq. (7) 



It has been found that the feed through 
ratio (F) varies so slowly as K is varied 
in the neighborhood of the optimum 
value that K can range from 1.0 to 1,5 
for any value of R tj lower than 0.2 B^ 
with no significant change in the feed- 
through ratio. Therefore, the remainder 
of this discussion is based on K-1.0, or 
B. p = R„ =2B,,. 

The improvement in feedthrough sup- 
pression obtained by splitting the load 
may be readily illustrated by taking the 
ratio of the feedthrough with the single 
load {Eq. 3) to that with the split load 

{Eq. G) : 

Bp* 2Rj, 



Improvement ratio = 



IK, 



Eq. (S) 



Equation (8) shows that the equiva- 
lent load must be much smaller than the 
generator resistance to obtain any sig- 
nificant improvement over the simple 
load arrangement, as shown in Fig. 1. 
In fact, when K {Eq. b') is set at 1.0, 
there is more feedthrough with the split 
load than with the simple one, if E L is 
greater than 0.5 B a . However, as the 
equivalent B h is decreased with respect 
to R s . the relative improvement in feed- 
through is increased, almost in direct 
proportion. 

Figure 3 shows graphically the effects 
of the various factors involved. The load 
resistance, whether single or split, and 
the switeh reactance are both shown in 
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terms of their ratio to the generator re- 
sistance, and feedthrough is expressed 
as do below the signal output. 

As an example of the use of this cir- 
cuit, an electronic organ keying circuit 
is fed a one volt signal from generators 
with 10,000 ohm equivalent resistance 
(which includes isolating resistors) . Key- 
ing is done by leaf switches which have 
a eapaeitanee of 6.3 pi. The highest fre- 
quency to be passed is 4200 eps, giving 
a reactance at this frequency of 6 meg- 
ohms. The load resistance is not critical, 
and may lie varied over a wide range. 

If the load resistance is now set at 
265 ohms (0.0265 R ff ), the closed circuit 
output is 0.0256 volts, or 31.8 db under 
the one volt input. This, and the follow- 
ing values, can be calculated from the 
preceding equations, or may be read off 



approximately on Fig. 3. For a unit load 
(as in Fig. 1), the feedthrough voltage 
% 0.0000438 (87.1 db below one volt), 
or 55.3 db below the closed circuit out- 
put. Splitting the load into two 530 ohm 
resistors (B f and B 0 in Fig. 2) does not 
alter the closed circuit output, but cuts 
the feedthrough voltage to 0.00000459 
(107.8 db below one volt), which is 76.0 
db below the signal ontput. Thus, split- 
ting the load has resulted in a 20.7 db im- 
provement in the signal -to -feed thro ugh 
ratio, with ft 31. S db loss in the signal. 
A greater improvement in the feed- 
through ratio could have been obtained, 
but at the cost of a lower signal output. 
Conversely, as may be seen from Fig. 3, 
if more signal output is needed, a por- 
tion of the advantage of the split load 
arrangement must be sacrificed. 



THIS MONTH'S COVER 

The system shown on the cover this 
month provides music in the home of 
Capt. William B. Rippcrt of the Ord- 
nance Corps. Although Capt. Eippert 
resides now at the Aberdeen Proving 
Ground in Maryland, the natural walnut 
finish, bookcase and enclosures for his 
equipment were made in Bavaria. The 
basic system includes the following : 

1. AR-1 speaker systems. 

2, Dynakit Mark III amplifiers. 



3. Special prcamp based on Dyna 
PAM-l's. 

4. Sherwood S3000II FM tuner. 

5. Thorens TD-124 turntable. 

S. ESL 1000 pickup arm with Shure 
M3D cartridge. 

7. Viking S5Q tape deck. 

S. Chatmelmaster antenna rotator with 
Taeo 610 ten-element yagi. 

He also has a Telefunken Professional 
tape recorder, Model M24, with Tele- 
funken and AKG mikes. For monitoring 
recordings he uses Brush and Permoflux 



headphones as shown at the right. 
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COMPARE STEREO 



MULTIPLEX SYSTEMS 

FEATURE-FOR-FEATURE * DOLLAR-FOR-DOLLAR 
NEW ALTEC STEREO DUET IS YOUR BEST BUY! 






: i. 


ill IS, 


ft 8 » St 





A%«j Altec 313 A AM/FM Stereo Tuner 



[7f BUILT-IN MULTIPLEX 

0 DISTRIBUTED T MX-CARRIER (38 KC) FILTER 

[Ff FM STEREO, AM/FM STEREO, AM OR FM MONO 

0" INDIVIDUAL AM AND FM "ELECTRON-RAY" 
TUNING INDICATORS 

0 INERTIA-TYPE FLYWHEELS FOR SMOOTH TUNING 

0* AM LOCAL/ DISTANT RECEPTION CONTROL 

(7f FM LOCAL /DISTANT RECEPTION CONTROL 

0 FM SQUELCH CONTROL FOR SILENT TUNING 

0 AUTOMATIC FREQUENCY CONTROL FOR POSITIVE 
STATION-LOCK 

0 SOFTLY ILLUMINATED TUNING SCALE 

0" MEETS SCA SUPPRESSION REQUIREMENTS 

0 MEETS FCC RADIATION REQUIREMENTS 

0 $291.00 INCLUDING CABINET 




Altec 353A Stereo Amplifier I Preamplifier 

(7J MATR ICING NETWORK FOR CENTER STEREO 
SPEAKER 

0 CONNECTIONS FOR AUXILIARY SPEAKERS 
THROUGHOUT HOUSE 

\7\ 'RECORDER OUTPUT FOR PROFESSIONAL-QUALITY 
RECORDING 

0 STEREO OR MONO INPUTS FOR AM, FM, MX, 
TAPE MACHINE, TAPE DECK, TV, MAGNETIC OR 
CERAMIC PHONO, TWO MICROPHONES 

L7f FULL-SWEEP STEREO BALANCE CONTROL 

0 STEREO STANDARD /REVERSE CHANNEL SWITCH 

0- COMPENSATING LOW LEVEL LOUDNESS CONTROL 

0- STEREO BASS AND TREBLE CONTROLS 

0" ON /OFF RUMBLE FILTER 

\tf 100 WATTS STEREO PROGRAM PEAK POWER; 
50 WATTS RMS CONTINUOUS, STEREO OR MONO 

|uj $225.00 INCLUDING CABINET 



Enjoy balanced stereo with look-alike duet from Altec! The pair is a harmonious stereo 
system with precise balance of engineering and styling. Price includes self-ventilating 
matching cabinets in your choice of platimtm gold or platinum pink control panels. 
Com-pare now at your professional Altec high fidelity consultant's, or write Dept. A-2. 

ALTEC LANSING CORPORATION 

A Subsidiary of Lmg-Temco-VoKglit, Inc. 
1515 SOUTH MANCHESTER AVENUE, ANAHEIM, CALIFORNIA 
NEW YORK • LOS ANGELES 
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HERMAN BURSTEIN 



More Low-Frequency Sounds 

TliO preceding issue curried S letter from 
a correspondent who complained or' a 
strange, erratic, low-frequency sound that 
occurs when recording. Prom the symptoms 
described, including the fact that the noise 
continued when the oscillator in his ma- 
chine was used in conjunction with another 
tape recorder, it seemed that the fault lay 
ill the oscillator. However, this correspond- 
ent has revised the description of the symp- 
toms, as follows: 

Q. After further observation, I must 
change my description of the tSfMptfflm, 
First of ail, the frequency and pitch of the 
sound does change with a change in tape 
speed. The lower speed causes a lower pitch 
and fewer hursts of noise. There seems to 
be less amplitude to tlte noise, bi.it this may 
be due to the decrease in pitch. The noise is 
very erratic. There might be many bursts 
of noise in a given time period, then a good 
deal less for .an equal period. A similar 
noise can be deliberately generated by 
touching the pressure pads or pushing thorn 
away from the heads. Another change I 
must note is that more noise occurs when 
only the record head is connected than 
when only tlte erase head is connected. Un- 
der the revised circumstances, 1 am in- 
clined to feel that this noise is in the trans- 
port find not in the recording amplifier. 
This noise is not extremely loud; in fad, it 
is barely audible while music is being 
played. It is about as annoying as the 
residual hum found in some inexpensive 
power amplifiers. If tltis noise is due to 
friction between heads and tape, is there 
anything that can, be done? Would a con- 
version from quarter -trade to half-travlc 
raise the signal-to-noise ratio enough to 
help, or am I just too much of a perfec- 
tionist? 

A, The revised description of your trou- 
bles indicates that friction between the 
tape and the heads may be responsible. 1 
doubt that changing from quarter- track to 
half-traek heads would elevate the signal- 
to-noise ratio sufficiently (although it 
would increase the ratio of audio signal to 
tape amplifier noise) because the head 
would pick up not only more audio signal 
but also more friction noise, I suggest that 
you try lubricating the heads, the pressure 
pads, and the tape guides with a commercial 
preparation such as Long Life lubricant 
manufactured bv KMC lieeordings Corp. 
of St. Paul, Minn., or EC- 3-22 lubricant 
manufactured by liobins Industries Corp. 
of College Point, X. Y. Do not use lubri- 
cant on the capstan and pressure roller, 
or else you will ha\e tape slippage and 
wow\ 

There is some possibility that the noise 
may be inherent in the tape itself, due to 



in-cgulii rilies in the thickness of t lie brise 
and/or the magnetic coating. Such varia- 
tions are translated into noise during the 
process of recording. Have yon tried vari- 
ous brands of tape? 

As for vmir being too much of a perfec- 
tionist, CERTAINLY NOT! It is only be- 
cause of perfectionists such as yourself 
that high fidelity reproduction continues to 
improve. 

Extension Speaker 

Q. I have a ' " * tape recorder with its 
own speaker, and would Uk-e to hoolc up an 
extension speaker. If this doesn't require 
ti-chnicai skill, please ad rise mc how to go 
about, it. 

A. You can readily do this without any- 
more technological skill than is needed to 
handle a soldering iron. Find the two leads 
going to the speaker in the tape recorder, 
break one of them, and then make the 
switching arrangement shown in Fig. 1, Use 
a mnke-before-break switch so there will 
always be a load on the output transformer. 



LEAD5 TO SPEAKER 




SSEAIC ONE LEAD 



* 2X0 Twin Lane B-, Wanlagh, N. Y. 



Fig. 1, Hookup for extension speaker 

The switch can be purchased at most audio 
dealers and electronic supply houses. Quite 
likely you can find a place to mount the 
switch somewhere on the tape recorder 
deck or case. Otherwise you will have to 
mount it externally. 

Looking at the diagram, note that one 
of the two leads goes to both speakers. 
The other lead is switched to speaker A, 
or speaker B, or both. 

Number of Motors vs. Performance 

Q. Can I get as good performance from 
a tape marltine with one motor as from one 
with three motors? 

A. So far as I know, the lop quality 
home machines with one motor have about 
as good wow and flutter specifications as 
those with three motors. It is not uncom- 
mon these days to tome across single-motor 
home machines with wow and flutter of 



I), I per cent oi less. However, a thive-motor 
machine is essential!/ a sturdier and at the 
same time a simpler affair. For profes- 
sional use, where the transport is working 
manv hours a day and most days in the 
week, and where it is working hard for 
editing purposes (being called upon to 
shuttle the tape back and forth in numera- 
ble times with many quick starts and 
slops) , the additional ruggedness and 
greater mechanical simplicity of a three- 
motor unit is advantageous. In home use, 
it is open to question whether the advan- 
tages of a three-motor transport are of sub- 
stantial importance. A one-motor machine 
can be more compact, which is often im- 
portant in the home, but seldom so in pro- 
fessional studios. It may be added that 
one oi' the freipient advantages of the 
three-motor unit is its ability to wind and 
re -wind tape much faster than a one-motor 
unit, something like two to three times as 
fnat. This is important in professional use, 
where time is money. 

Does '/4-Track = 4-Track? 

Q, W ha I is the difference, if any, b<~ 
tween qnarlcr-irnck and four-truck tape? 

A. These terms are used interchangeably 
with respect to home machines, but they do 
not really mean the same thing, A two- 
channel stereo tape that has two tracks 
recorded in one direction and two-tracks in 
the opposite direction is properly called a 
ijuurter- track stereo tape. Many home ma- 
chines also permit one to record mono- 
phonicnlly on each of the four tracks; here 
we have a quarter-track mono tape. The 
point is that each track occupies about oue- 
(juarter of the tape width (after allowing 
space for separation between tracks). The 
term four-track stereo tape, although often 
used in the same sense as quarter-track 
stereo tape, properly designates a tape 
wdiere four channels are being simultane- 
ously recorded, as is sometimes done in 
professional studios. A two- track tape 
means that two channels are being simul- 
taneously recorded % this can be cither of 
tiie quarter-track variety already described, 
or it can be of the half-track variety, 
whore about half the tape width !s used for 
each channel. 

Connecting to External System 

Q. I am planning to bay a fairly inex- 
pensive tape recorder, one with its own 
case and speaker. However, I may want at 
times to connect it to my audio system to 
get better sound in playback. Will this in- 
volve special problems or require changes 
in the tape recorder? 

A. Most tape recorders made for home 
use have an output jack which supplies a 
signal that can be fed into an external 
aiidio system. It is simply necessary to 
connect a cable, equipped with the proper 
plugs, between this jack and one of pta 
high-level input jacks of your audio pre- 
amplifier or integrated amplifier. A suit- 
able cable can be purchased at most audio 
dealers. When you plug this cable into your 
tape machine, it will usually cut out the 
signal to the speaker in the tape recorder. 
However, in some tape machines this 
doesn't happen. Then, perhaps, you can cut 
off the machine's speaker, but not the out- 
put signal, by turning down the machine's 
volume control. However, if turning down 
the control also reduces the signal going 
to the external audio system, you can have 
an audio technician install an output jack 
in the tape machine so that it cuts out the 
internal speaker -when a plug is inserted. 
This is a simple and usually inexpensive 
modification. j£ 
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is Sony. 



THE MOST COMPLETE LINE OF QUALITY TAPE RECORDING EQUIPMENT IN THE WORLD 

■ SONY Sterecorder 300— A complete professional-quality hi fi $99.50. ■ SONY Stereconler 46-1 Di— Dual performance 4 track 
stereo tape system with 4 2 track recording and playback in stereo tape deck with built-in recording & playback, prc-amps 
one portable unit. S399.50. ■ SONY Sterecorder 777-S-A11 for custom installations and portable use. SI 99.50. ■ SONY 
transistorized professional 4 & 2 track 
stereo recorder featuring the revolution- 
ary Sony Electro Bi Lateral Heads. The 
world's finest tape recorder. S7 25. ■ SONY 
Sound on Sound Recorder 262 SL— The 
perfect recorder for language, music and 
drama students. 4 track with stereo play- 
back. S199.50. ■ SONY Stereo Tape Deck 
262 D— 4 Sr 2 track stereo recording aild 
playback tape transport to add tape to 
your existing hi fi system. §89.50. (Also 
available, not pictured, the new SRA-2 
stereo recording amplifier for the 262 D 




.¥89.50.) ■ SONY 
Tapecordcr 111— A popularly priced, high quality bantam re- 
corder for everyday family fun. $79.50. ■ SONY Portable 101 
—2 speed, dual-track, hi-fkielity recorder with 7" reel capacity. 



Executive Portable 801 — Handsomely- 
styled battery operated precision recorder 
for executive desk or portable use. §295. 
■ SONY Newscaster Portable EMI — A 
professional on-the-spot battery powered 
portable recorder with precision spring 
wind constant speed motor. $495. ■ SONY 
Condenser Microphone C37 A— For pu- 
rity of sound reproduction, the unquali- 
fied choice of professional studios through- 
out the world. $295. ■ SONY Condenser 
Microphone C17 E— Miniature size (3s4" 
x %" diameter) and exceptional background isolation uni- 
directional cardiod pattern. $350. ■ SONY Wireless Micro- 
phone CR-4 — Pocket size mike and transmitter providing 
complete freedom from entangling microphone cables. $250. 




For additional literature and j 
nvrne o[ nearest fratlGMgd dealer I 
llir'tte Sul/erscopc, Inc., Dept. 7\ 
Stm Valley, California \ 



The Tapeway to Stereo 



SUPERSG0PE 



All Sony Stereeorders 
are Multiplex ready! 




Fig. 1 . Block diagram for electronic organs. 



Electronic Organ Tone 
Generators 

D. WOLKOV* 

Electronic organs produce musical tones by means of electro-mechanical or electronic 
oscillators, with the electronic type being used in the majority of existing organs. 

In Two Parts — Part I 



WHAT IS A MUSICAL 1NST11U.MEXT .' 
T$ ;m electron in organ a musical 
instrument I There are purists who- 
insist that there is only one organ which 
is a musical instrument — the air organ. 
Certainly, the electronic organ family 
which starts with $39 toys and ends at 
$50,000 systems has many members 
which are not musical instruments. 

A musical instrument must be capable 
of producing all of the responses 
needed by the musician — legato, staccato, 
percussive attaeks, changes in tone, 
subtle nuances. In addition, in an or- 
gan, the musician demands the capabil- 



* 10 Sunbeam JUL, Sy onset, A'.Y. 



ity of changing the voice of his instru- 
ment, much more than muting a vio- 
lin or a trumpet. Complete discussions 
on the psychology of music are con- 
tained in references I, 2, and 3. 

Before proceeding to an understanding 
of the mechanisms and techniques used 
in the production of electronic musical 
tones, wo need to recall that musical 
sounds are usually complex waves (was 
this not the reason for the advent of 
the high-fidelity art?) as opposed to 
the sine-wave simplicity of a code oscil- 
lator. Incidentally, sine waves are mono- 
tonic, square waves contain odd har- 
monics, triangular (or sawtooth) waves 
contain all harmonics, and complex 
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TABLE 1 . Freqoen- 
cies of 9 octaves 
in the equal tem- 
pered scale. 




Fig. 2. Hartley oscillator. 

waves contain a peculiar pattern of 
harmonies. 

Every musical note has a definite 
fundamental pitch (frequency) and 
"tone quality' 1 or "timbre" which de- 
pends upon wave shape. A musical note 
not only includes a fundamental fre- 
quency (usually less than 0000 eps in 
an organ) but also one or more "har- 
monics" or "overtones.''' These har- 
monies are an integral multiple of the 
fundamental frequency. The ear does 
not distinguish the harmonics independ- 
ently, but instead identifies the note as 
a complex tone having the pitch of the 
lowest component or fundamental. The 
complete frequencies for nine octaves 
corresponding to open air pipes ranging 
from Vf; foot to 32 feet is given in 
Table I. 

Musical notes in our western culture 
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-Fold Improvement 
In Stereo Controls 



1. High Stability SURETRAK* Elements -the first 

inherently stable carbon composition elements. Less than 3% resist- 
ance change from 20°C to 105°C . . . less than 7% change under 
95% RH for 240 hours at 4(TC . . . negligible change with age and 
mechanical wear. Excellent load life at 70°C, 




Here's the kind of variable resistor performance 
that pays off in greater circuit design freedom 
... in continued customer satisfaction. Thanks 
to their new high stability Suretrak* ele- 
ments, these new Stackpole single-shaft dual 
controls stay within initially close tolerances 
throughout years of use or disuse — and with 
minimum derating. 

To learn more about this basic advance hi 
variable resistors for stereo, ask your local 
Stackpole sales engineer about Type LST 
(bushing mount) or Type LST-T (twist-tab 
mount), or write: Electronic Components Div., 
Stackpole Carbon Co., St. Marys, Pa. 



2. Controlled Characteristics assure that whatever 
resistance changes do occur will be of similar magnitude and 



d'recfion in both front and rear SURETRAK elements. 



3. Automatic Element Matching for maximum uniformity 
between front and rear elements. 



4. Zero Backlash between shaft and both sections. 



5. Precise Mechanical Assembly assures uniform elec- 
trical and mechanical performance. 



6. Velvety SmOOth "Feei" available if desired for 
■professional quality stereo equipment. 



7, Tailored Attenuation -Linear over air or only a 
portion of the attenuation curve as needed. 



8. Precision to Fit Any Budget - Degree of tracking 

limited only by price considerations ... as close as $5 db track- 
ing now possible. 



•frodimgrlt 



^1^1^ H POl-B VAR1ABU imposition RESISTORS 



COLDITE 70+» FIXED COMPOSITION RESISTORS > SLIOE AND SNAP SWITCHES ■ CERA M AS W FERRITE CORES - FIXED 
COMPOSITION CAPACITORS - CERAMAGNET* CERAMIC MAGNETS • BRUSHES FOR ALL ROTATING ELECTRICAL EQUIPMENT 
ELECTRICAL CONTACTS • GRAPHITE BEARINGS, SEAL RINGS. ANODES ■ HUNDREDS OF RELATED CAftSON AND GRAPHITE PRODUCTS 
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Fig. 3. Tirne-current-voltage relationships 
in □ vacuum tube oscillator. 



Fig. 4. Typical solutions to van der Pol's equation for different e's. 



(A) 




(S) 




(C) 




L, t M 



2M 



Fig. 5. Stabilization of Hartley oscillators: (A) plate stabilized; (B) grid stabilized; (C) plate and grid stabilized. 
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Fig. 6. Tone generator for Schober Concert Model. 
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Both shielded cables have the same number of twisted pairs with 
identical AWG. But ... the cable with exclusive Belden BELDFOIL 
Is smaller in diameter. 

What does this mean to you? it means that when you specify 
beldfoil, you are really buying extra space— extra conduit space, 
extra raceway space, extra console and rack space. 

A new development by Belden — beldfoil shielding is 100% effec- 
tive, it is a major development in quiet cables, beldfoil eliminates 
crosstalk and is superior for stationary or limited flexing at both 
audio and radio frequencies. 



BELDFOIL shielding is a lamination 
of aluminum foil with Mylar which 
provides a high dielectric strength 
insulation that is lighter In weight, 
requires less space, and is usually 
lower in cost. For multiple-paired 
cables, with each pair separately 
shielded, the Mylar is applied out- 
side with an inward folded edge." 
This gives 100% isolation between 
shields and adjacent pairs. 





Folded Foil 

\T — Mylar Tape 
^j^Jr — L Aluminum Fotl 
^-jffi* Insulated Conductors 




- — Urain Wire 



For complete specifications, ask your Belden electronics jobber. 



* Belden Trademark 
Reg. U.S. Pat. Off. 
** Patent applied for 



8-5-0 



Belden 

WIREMAKER FOR INDUSTRY 
SINCE 1902 
CHICAGO 




power supply cords * cord sets and portable cordage • electrical 
household cords • magnet wire • lead wire * automotive wire 
and cable • aircraft wires * welding cable 
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Fig. 7. Conn tone generator chassis. 

occur at specific frequencies. The inter- 
nationally agreed frequency for the note 
A above middle C is 440 eps. The next 
A up is SSO eps and the next A down 
is 220 $ps. All of the intermediate 
twelve tones in an octave are approx- 
imately 12 \/2 apart in frequency. 

The l *V 2 relationship is a character- 
istic of the equally tempered scale used 
on all keyboard instruments. Such a 
scale involves a compromise. The mus- 
ical fourth and fifth intervals are tuned 
to ii frequency ratio slightly different 

from 12 V 2. If a musical fifth interval 
were tuned to an exact frequency ratio 
such as 1.5 to 1, there would be no beat. 
However, the tempered scale ratio is 
1.49S to 1. The second harmonic of one 
note and the third harmonic of the 
other are not exactly alike but arc close 
enough to produce an audible heat since 
theft frequency ratio is 2.996 to 3. 

Figure 1 is a block diagram for an 
idealized electronic organ. In practice, 
some of the functions are performed in 
blocks different from those shown. In 
describing the designs of various or- 
gans, we will frequently be in more 
than one block at a time. We will dis- 
cuss tone generators first and then 
proceed with tone modifying devices 
later. Recognize, of course, that in many 
fine organs no such artificial separations 
exist. 

Musical instruments are mechanical 
oscillators. In contrast) the front end 
of an electronic organ is an electronic 
oscillator. Basically, there are two types 
of tone generators : the first type at- 
tempts to reproduce air organ sounds, 
and the second type simulates them elec- 
tronically. The latter type we can break 
into two sub-groups. In the first sub- 
group, electronic oscillators generate 
complex patterns and tone modifying 
networks provide frequency modifica- 
tions. In the second sub-group, musical 
sounds are produced by the electronic 
"addition" of appropriate sine waves, 
a process known as "synthesis." 

Tone generators can also be classified 
in terms of their design. Three such 
groups are important : 

1. Vacuum tube or transistor oscillators 

2. Electromechanical oscillators 

3. Neon tube (relaxation) oscillators. 



Electronic Oscillators 

Vacuum-tube (or transistorized) oscil- 
lators Zftiva the basis for tout genera- 
tion for the largest number of organs. 
A vacuum tube Is able to act as an oscilla- 
tor because of its ability to amplify. 
The power required by the input of the 
tube is much less than the output of the 
tube. Thus, an amplifier can supply its 
own input. When this is done under cer- 
tain conditions, oscillations will occur. 

In general, voltage feedback from 
the output is applied to the grid ISO 
deg. out of phase and of sufficient mag- 
nitude to produce continuous oscillation. 



In the Hartley oscillator (which is the 
one most prevalent in electronic organ 
design, Fit). 2), the coupling is accom- 
plished by applying to the grid a por- 
tion of the voltage developed in the 
resonant circuit. The frequency at which 
oscillations occur is the frequency at 
which the voltage from the plate circuit 
is of exactly the proper phase and Mag- 
nitude to supply its own input (see 

A mathematical analysis (Reference 4) 
shows that in order for the voltage on 
the grid to have exactly the required 
phase, the frequency of oscillation must 
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Fig. 8. Conn tone generator schematic. 
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LOOK a* DEMAND inquire ARGUE beseech INSIST 





SARKES TARZIAN MAILER 



TO- 



ENGINEERED FOR HIGHEST FIDELITY 




To earn a 3 reel 

be a surveyor 
for Tarzian 

Tarzian Tape has been advertised since Decem- 
ber of I960 in publications dealers are presumed 
to read... since February of 1961 in publications 
you are presumed to read. Tape quality is excel- 
lent — our engineers say, our users say. Sales are 
good, but would be better if more dealers car- 
ried the line. The line is U/z mil and 1 mil ace- 
tate tape, and 1 mil Mylar* tape r in 3", 5" and 
7" reels. The price is competitive. 

If you have tried Tarzian Tape or if you would 
like to try Tarzian Tape, here's how to get a 
3-inch reel of it for no money, down or other- 
wise. Just ask your dealer for Tarzian Tape. If 
he has it, check the box and ask him what dealer 
publications he reads. If he does not carry it, 
check the box and ask him why not, and what 
dealer publications he reads. If he says he's never 
heard of it, by all means ask him what dealer 
publications he reads. 

Send us your name and address and his name 
and address, and his answers and a verification 
by any dealer employee. We'll send you a self- 
mailing box (as illustrated) of 3" 1 Vi mil acetate 
professional quality Tarzian Tape. The coupon 
is for your convenience. Use it as a guide if 
you'd rather reply on some other piece of paper. 

*DnPont trademark for polyester film 



of tape . . . 



Sarkes Tarzian, Inc., Dept. FLI 

Magnetic Tape Division, 

E. Hillside Drive, Bloomington, Indiana 

Send me a 3-inch reel of 1 Vz mil acetate Tarzian 
Tape in return for the survey work shown below: 

Dealer Name: . _ 

Ad d ress : 



Dealer docs carry Tarzian Tape □ 

Dealer does not carry Tarzian Tape □ Why not ? 



He reads these dealer publications: 



Dealer to sign this verification: The raw :ape user 
named below got the answers shown above from me. 



User name_ 
Address^— 




SARKES TARZIAN, Inc. 

World's Leadtrg Manufacturers oTTVand FM Tuners * Closed Circuil TV Systems • Broadcast 
Equipment ■ Air Trimmers * FM Radios ■ Magnetic: Recording Tape » Semiconductor Devitss 

MAGNETIC TAPE DIVISION * BLOOMINGTON, INDIANA 

Export; Atf Avrietna, fffc, Y.+ in Canada, Cross Canada £te£trofti£$ t WateriQO f Out, 
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SETTING NEW STANDARDS IN SOUND 




Now, One Look Tells You... The Best Bu ys 

Take a close look at the all-new Electro-Voice SP12B and 12TRXB custom 
loudspeakers. Speakers with the honest beauty of precision . . . 

created by the sure, deft hand of a master designer. 

Here is beauty with a reason , . , beauty that actively mirrors the superb 
performance of these famous speakers. Chosen for over a decade 
as "best buys" by listeners and laboratories alike, now the 
SP12B and 12TRXB look better and sound better than ever before. 

No mystery about why they sound so good. Every detail of design has been 
refined, every manufacturing tolerance tightened to assure the highest 
level of musical performance and engineering integrity in your high fidelity system. 

We urge you to carefully judge the SP12B and 12TRXB on every basis 
... on facts and figures, on appearance, and finally with your own critical 
ear. In every way these speakers give a full measure of satisfaction. 

And the real beauty is that they are very modestly priced. 
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Are Better Than Ever! 




MODEL SP12B 

Coaxial Full-Ran^e 
Loudspeaker. Features 
Radax dual cone p]us long* 
Ibrow, lligh-coinp]ianec 
suspension. Ideal- for 
built-in and custom 
installations, S35.0O. 



MODEL 12TRXB 3-Way Loudspeaker. 
Includes diffraction twector for extended range, 
wider sound distribution. Provides optimum sound 
in minimum space. Perfect for stereo. SG6.00. 



ELECTRO-VOICE, INC., Dept. 224A 
Buchanan. Michigan 

Please send my tree high fidelity catalog 
plus list of E-V sound specialists featuring 
the new SP12B and 12TRX6. 



AdreES 



~JQ ELECTRO-VOICE, INC., Consumer Products Division, Buchanan, Michigan 



City 



State 
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Fig. 9. Rear view 
of Conn organ 
showing location 
of lone generators. 



be higher than the resonant circuit fre- 
quency. It can be demonstrated that the 
frequency stability will be highest when 
the natural oscillations differ as little 
as possible from the theoretical of 
the tuned circuit. 

Although frequency stability is di- 
rectly proportioned to the Q ol the 
tank circuit, the use of <a high Q means 
loose coupling. Thus, high stability and 
high power output are mutually in- 
compatible. In practice, the host organ 
designs are such that no power is taken 
from the oscillators. As a compromise, 
some designs draw minimal power. 

The complete mathematical solution 
of even the simplest vacuum tube oscilla- 
tor is extremely complex. Van der Pol 
was able to arrive at useful approxima- 
tions by using such assumptions (Ref- 
erence 4) as : 

a. The grid bias voltage is obtained 
through external means; 

b. That no grid current flows; and 
e. The n of the tube is constant. 

See Fig. 4 for some graphical solu- 
tions. 

It is a necessary condition that «, the 
damping factor of the circuit, he nega- 
tive. The waveform is dependent on the 
product, e. of « and LC. As mentioned 
earlier, sawtooth, square, and sinusoidal 
wave forms are useful in electronic or- 
gans. 

To keep the inductances, capacitances, 
and resistances (external to the tube) 
constant in value is a problem in the 
design and temperature control of those 
parts. On the other hand, regardless 
of the design, the effective impedance 
of the tube itself changes with use and 
with supply voltages. 

However, by adjusting the other cir- 
cuit parameters, the dependence of the 
frequency on the tube impedances can be 
minimized. Through the use of the re- 
actances in the series grid and plate 
circuits, it is possible to design oseilla- 
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tors which to a first approximation are 
independent, rf tube conditions (see 
Fi/j. 5). in the ideal cases, compensa- 
tion is perfect and the frequency is in- 
dependent of tube conditions. In prac- 
tice, however, the compensating re- 
act an S6S are not perfect and they must 
be adjusted by trial. 'This is what is 
meant by tuning. Further information 
on the design of stable electronic oscil- 
lators is given in References o, 6 and 7. 

A continuously runniny oscitto tor , 
though it simplifies the design of the 
oscillator, brings on design problems 
in the keying circuits. Most musical in- 
struments have an envelope in which 
the sound intensity rises rapidly and 
then decays gradually. Usually, con- 
tinuously running organ oscillators have 
associated with them decay and de- 
elieking circuits for each key. 



A ijutvd oxciUulft? is one in whieh 
plate voltage is applied through the 
switch closure and the :miplitude of 
oscillation builds up as shown in Fig. 4. 
In the past, designers tackled de-clicking 
as an easier solution to the problem of 
keying 300 volts Bi ill the plate cir- 
cuit of the oscillator. Allen Organ and 
others are now using transistors and 
are effectively keying the oscillator with 
15 volts. The switch design for these low 
currents is one that takes the designer 
into the area of dry circuit contacts. 
Many of the switches used in current 
organ manufacture are electro-mechan- 
ical achievements. 

Before inspecting the structure of 
oscillators used in present organ de- 
signs, it should bo mentioned that tor 
reasons of economy organ designers 
will often compromise so that each 
oscillator may supply more than one 
tone. This complicates or may even void 
the possibility of playing the associated 
notes simultaneously. This is particularly 
true as a compromise in the design of 
pedal generators and leads to the Qne- 
note-at-a-time pedal playing. 

Polyphonic music is pleasing because 
of minute changes in pitch and timbre. 
A chorus of human voices all singing 
the same note sounds richer than one 
voice. A piano has three strings for 
most of the notes not only for acoustical 
power but also to provide a very slow 
beat frequency. This beating comes about 
because of the not-quite-exact tuning of 
the three strings (or two) associated 
with the note. Air organ builders created 
a similar effect by paralleling sets of 
pipes. 




Fig. 10. Rear view of Artisan organ (kit) showing location of tone generators. 
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We don't pack an engineer into each new Citation Kit but... 



...the engineering built into each kit 
is so precise that the unit constructed in 
the home will be the equal of the factory- 
produced instrument. 

It is far more difficult to design a kit 
than to produce a completely manufac- 
tured product. In the plant the engineer 
can control his design from the moment of 
inception until the final packaging. The 
kit huilder has only his tools, his ingenuity 
and little, if any, test equipment. 

Therefore, the complex process of in- 
plant production and control which guar- 
antees the fine finished product must 
somehow be embedded in the kit design. 
The Citation engineering group at 
Harman-Kardon, headed by Stewart Hcge- 
raan, has succeeded in doing just this in 
the design of all Citation instruments. 

Heavy duty components, operating at 
tight tolerances, have been selected for 
the Citation Kits. As a result, even if every 
component is operated at its limit— remote 
as this possibility is— the instruments will 
perform well within their specifications. 

Only Citation provides rigid terminal 
boards for mounting resistors and condens- 
ers. Once mounted, these components are 



suspended tightly between turret lugs. 
Lead length is sharply defined. The uni- 
form spacing of components and uniform 
lead length insure the overall stability of 
the unit. 

Improper routing of leads, particularly 
long leads, can result in unstable perfonn- 
ance. To prevent this, the Citation II is 
equipped with a template to construct a 
Cable Harness. The result: each wire is 
just the right length and in just the right 
place to achieve perfect performance. 

To meet the special requirements of the 
Citation 111 X, FM Stereo tuner, a new 
tuner cartridge was developed. This em- 
bodies most of the critical tuner elements 
in one compact unit. The cartridge is com- 
pletely assembled at the factory, totally 
shielded and perfectly aligned— eliminat- 
ing the difficult problems of IF alignment, 
oscillator adjustment and lead definition. 

All resistors and condensers have been 
uniformly mounted and labeled on special 
component cards to eliminate hunting 
through paper bags. All of the small parts 
have been packaged in cellophane bags 
which are mounted on cardboard for ease 
of identification and handling. The unique 



Citation packaging techniques save much 
unnecessary time searching and sorting 
out parts. 

These truly remarkable achievements in 
Control Engineering are only a few of the 
many exciting new developments in kit 
design from the Citation Division of 
H arm an-Kardon. 

Send for free reprints of independent 
laboratory test reports plus a Citation cata- 
log. Write Dept. A-2, Citation Kit Divi- 
sion, Harman-Kardon, Inc., Plainvicw, N.Y. 
(Export Office, EMEC, Plainvicw, N.Y.) 




Citation III 
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There arc two groups of organs which 
use vacuum tube (or transistor) oscilla- 
tors as the tone source in the organ. 
In the first type,, one oscillator is used 
for all C's, another for the C#'s, and 
so on. Thus, twelve oscillators are re- 
quired. Tho other C's, Cjff's, etc. are ob- 
tained by frequency- division techniques 
which wiH be described later, Baldwin, 
Schober, Kinsman, and others use fre- 
quency division. In the second group, 
each tone in the entire instrument has 
its own separate oscillator. Conn, Allen, 
Artisan, and others use this design. 

What are the relative advantages I 
Tuning is less time consuming when 
only twelve oscillators are involved. 
This means, however, that all C's, C#'s, 
and so on arc always locked in phase. 
Some Organists feel that such a scheme 
robs these instruments of a richness in 
tone. Others feel that in ehord playing, 
the iii-phase relationship for the doubled 
note is outweighed by all of the other 
random phased notes in the chord. When 
twelve oscillators only are required, high- 
quality components can be used to create 
extremely stable oscillators. Alan Doug- 
las in his article (Reference 8) dis- 
cusses the relative merits of frequency 
division vs. individual oscillators. In 
the final analysis, as always, the sounds 
of the organ should be basis of judge- 
ment rather than the circuitry. 

Figure 6 is a complete sehematic of 
one of the twelve Schober Concert Or- 
gan tone generators. V la is the master 
Oscillator, a modified grounded- pi ate 
Hartley, which operates at the frequency 
of the highest note. The oscillator is 
tuned by adjusting the slug in L,. The 
design utilizes the techniques for stabil- 
ity discussed earlier. The oscillator out- 
put is used only to drive the locked fre- 
quency dividing blocking oscillators, con- 
sisting of the seven remaining triode 
sections. 

Assume for a moment that neither 
44 



H, nor C s is connected to the plate of 
V ![s . The pulse transformer, T,, has a 
low inductance value and is so connected 
that a positive pulse at the plate will 
put a negative pulse on the grid. When 
the circuit is first turned on, a small 
random signal will appear on the grid. 
If this signal happens to be positive, this 
will result in a much larger negative 
signal on the plate because of the high 
tube amplification. This causes the grid 
to draw a large sharp pulse of current. 
The current passes through the resis- 
tance of J?j and R iA m series, thus 
creating a large voltage drop across the 
resistance with the negative voltage at 
the grid. The negative voltage charges 
up the two capacitors C i and C ; in 
series, and the tube is cut off. 

This fast negative capacitor charge 
corresponds in time to the "flyback" or 
vertical portion of a sawtooth wave. The 
capacitors can discharge only through 
the resistors. Time for discharge is rela- 
tively slow and corresponds to the di- 
agonal part of the sawtooth wave. As 
soon as the capacitors have discharged 
sufficiently to take the grid voltage above 
the cutoff point, the cycle begins again. 

To avoid loading the master oscillator, 
the first blocking oscillator is synchro- 
nized to and thus controlled by the mas- 
ter oscillator. This is done by feeding 
d.e, to the master oscillator plate through 
the plate winding of T„ and setting the 
R ( Rj and R SA ) and C ( Gj, in series with 
C s ) of V a; for a free -running frequency 
somewhat below the final frequency de- 
sired. When a negative oscillator pulse 
passes through the winding, it adds to the 
negative ptilse beginning to build up be- 
cause of the block-oscillator action and 
fires the blocking oscillator. Since the 
blocking oscillator fires once per master 
oscillator cycle, the frequency outputs of 
the two are identical. 

The next blocking oscillator V 2A op- 
erates in the same way as the first with 



two exceptions. First, its R and C are 
chose u for a free- running frequency 
slightly less thau half of the first stage. 
Second, synchronizing pulses arc fed to 
its plate from Y in through C s . This 
stage, therefore, produces a frequency 
exactly half that of V ]S , or one octave 
below it. All of the remaining blocking 
oscillators divide in the same way. The 
variable factor is the amplitude of the 
sync for which the trimmers C e , O i} C a , 
0 1S and C sl are used. 

The IS, 000 -ohm resistors, M IB through 
R le: place a constant load across the 
output so that, the changes between no 
load and the load imposed when a tone 
is keyed will be a minimum. The resistors 
also serve to keep the capacitors dis- 
charged so that they will not cause clicks 
or pops when the tones arc keyed. 

Conn's engineering approach (and 
also that of the Allen and Artisan in- 
struments) is to provide separate keyed 
oscillators for each note in the scale, all 
running without any synchronization. 
This corresponds to the choral effect of 
the air organ. Conn employs a llartley 
type oscillator which provides both pulse 
and flute (sine) tones. 

Figure 7 shows the construction of 
a Conn tone-oscillator family and the 
sehematic corresponding to this struc- 
ture is shown in Fig. S. Not* that two 
wave shapes are derived from each os- 
cillator, depending on the method of pull- 
ing them from the circuits. Figure 9 
shows the oscillator chassis installed in 
the organ, A complete description of the 
Conn family of organs is given in Audio, 
September and October, " 19o6, (Refer- 
ence 9) . 

Figure 10 shows eight sets of two- 
channel tone -generator assemblies as- 
sembled in the Artisan, which, similar to 
the Conn tone generator, takes two wave 
shapes from the oscillators rather thau 
one sawtooth or square wave. Tuning is 
accomplished by changing the air gap 
and consequently the inductance, of the 
coil. Figure II is the schematic and 
Fig. 12 shows the wing nut arrangement 
for changing the air gap. Windings in 
the coil are arranged to obtain two dif- 
ferent basic wave forms from each os- 
cillator; a ''flute" (sine) wave, and a 
"string'' (pulse) wave. 

To be cvrAinued 




Fig. 12. Coil assembly showing tuning 
mechanism for Artisan organ. 
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MODULAR MICROPHONES!* 
Another exclusive concept that makes 
UNIVERSITY microphones better, 

20 microphones? Yes — for any one of Univer- 
sity's MODULAR MICROPHONES can provide at least 
five different methods of operation! University 
has inaugurated a new era in microphone design 
and construction — professional microphones of- 
fering total interchangeability with every con- 
ceivable type of adapter! This permits long-term 
savings as well as improved versatility, for you 
can add suitable adapters as your microphone 
requirements change — without buying addi- 
tional microphones. You need never compro- 
mise quality to meet a price. 



And it works as simply as this: equipped with a 
minimum of basic University modular micro- 
phones, any one of University's interchangeable 
adapters may be chosen to complete the micro- 
phone assembly you require.. .with or without 
switches, for cables with and without quick- 
disconnect plugs, for screw-on or slide-on floor 
and desk-stand operation. And you can make 
instant impedance changes without tools, rewir- 
ing or soldering! 



TH APE M ARK 



For the complete story on University's new line of 
omni-directional, cardioid and lavalier MODULAR 
MICROPHONES, send for the free 1 6-page brochure 
Write: Desk R-2, University Loudspeakers , Inc., 
80 S. Kensico Ave.. White Plains, New York. 
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HARMAN-KARDON CITATION 
MA FM STEREO ADAPTER 

Users of the Citation III JPM tuner have 
had a long wait for their FM Stereo 
adapters, but at long last they arc finally 
available. We spent about two and a half 
hours on Christmas Day mailing the con- 
version to the Citation III tuner, and 
everything went along smoothly — including 
the per io rm anee after the tuner was back 
in its accustomed place. 

The MA FM adapter comes as a single 
factory-assembled and factory aligned 
chassis which connects electrically to the 
Citation III by means of a singie-pin plug 
for the iuput and an octal plug for power 
and output connections. Mechanically, the 
adapter simply attaches on the top of the 
tuner chassis as shown in Fig. J, being 
fastened by two existing screws on the 
top plate and by one of the screws which 
holds the bottom plate. 

The adapter circuit is shown in Fig. 2. 
The dotted box at the upper left contains 
a 67-kc filter in the series leg which is 
permanently iu the circuit, and a shunt 
leg lvhieh is switched in by one position 
of the selector switch. The pilot signal is 
fed to the "side amplifier" through a small 
capacitor. The audio signal passes through 
an equ alizing network to the grid Of a 
cathode follower which feeds a bridge cir- 
cuit that effectively isolates the 38-kc 
switching frequency from the audio cir- 
cuit. The switching signal alternately turns 
Oil one Or the other of the two pairs of 
diode switches— this being a time-division 
system — and the outputs of the diode 



switches are fed to two identical parallel-T 
networks that do double duty as 38-kc null 
circuits and as the de-emphasis networks. 
The networks are unsymmetrical so as to 
provide both of those functions at once. 
Their outputs are fed to two a node- fol- 
lowers with a small amount of inverse cross- 
feeding to increase separation, and thence 
to two terminals on tiie octal plug. 

The side amplifier consists of a triode 
section followed by two ]!)-kc filter cir- 
cuits and an amplifier stage which feeds 
a primary winding of a transformer to 
provide synchronization to the 19-ke oscil- 
lator which employs the secondary of the 
transformer as a cathode-tapped oscillator 
coil. A transformer in the plate circuit of 
the oscillator tube is tuned to 3S kc, and 
this feeds the diode-bridge switch. 

Construction 

There is no actual construction required 
on the MA FM Adapter itself, but there 
is some modification required to the Cita- 
tion III to accommodate it. This is mini- 
mal, however, and is made primarily to 
provide the heater and plate power and 
the necessary switching. The adapter kit 
contains a new dress panel which replaces 
the one on the original tuner to show the 
new switch positions and to make space 
for the indicator light. The old power 
switch and the old volume control are re- 
moved and replaced by a combination 
power switch and function switch, and by 
a three-gang volume control— one for mono 
and the other two for stereo outputs. Addi- 
tional plate-supply filtering is provided in 
the adapter. 



SEPARATION 

Last month, in our Profile of the Pilot 
G02M FM- stereo receiver, we reported 
stereo reception as "better than 20 db." 
Further investigation has caused us to 
doubt that figure. As a result we have re- 
vised our method of testing for stereo 
separation. We will fully describe the 
method we currently use in some future 
issue. Meanwhile Pilot tells us that the 
minimum separation acceptable in their 
factory tests is 30 db. 



The new selector switch has four posi- 
tions—off, mono, stereo, and stereo with 
the G7-kc SCA filter in the circuit. In both 
stereo positions, the indicator light is illn- 
m inated. 

Wiring consists primarily in running six 
shielded cables from the rear of the tuner 
chassis to the now switch and the ganged 
volume control. In some instances — the in- 
structions indicate — there is no octal power 
socket on the main tuner chassis, and if 
not, it must be added, although there is a 
simple blank eover plate over the hole 
which means that the constructor does not 
need to cut a hole in the chassis. The 

few additional connections are for heater 
and pl;ite supply to the octal socket, and 
connections tor the indicator light On the 
front panel. 

Operation 

We found the completed stereo tuner — 
now a Citation IIIX — unaffected in its 
normal mono performance, as it shouldn't 
be, of course, since there were no changes 
in the basic tuner — -and equally effective 
on the three stereo stations in the New 
York area. One advantage in particular, 
in our opinion, is the presence of a volume 
control on the tuner panel which works on 
stereo. With such external adapters aa we 
have previously tried out, there was no 
method of controlling the stereo output ex- 
cept on the preamp itself. With a control 
on the tuner, the operating point of the 
contour control can he set to an optimum 
value for any station. Engineers at Har- 
man-Kardon maintain that the absence of 
filtering in the audio circuits permits an 
improved square-wave response with re- 
sultant "Citation Sound"— due, it is 
thought, to as wide a pass band as possible. 
In any ease, the quality of reproduction— 
when we could properly assess the actual 
quality of the performance, recorded or 
otherwise — is in keeping with the mono 
quality of the Citation, which is recognized 
as excellent throughout the industry. B-27 



Fig. 1 (below). Citation MA FM Adopter in place on top of 
the Citation 111 tuner. Fig, 2 (right). Schematic of the Adapter. 
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D Y N A K I T 

there is no finer performance 



QUALITY 

For the audio perfectionist the FM -Multiplex Dyna- 
tuncr has set new standards for useable sensitivity 
under the most difficult conditions, with lower distor- 
tion at all signal strengths — faster limiting, simpler 
and mam accurate tuning, better capture ratio, su- 
perior interference rejection, no overloading, out- 
standing AM and multipath rejection, superlative 
selectivity, and lower hum and noise. For the kit 
builder, assembly and alignment are completed in 
just 6 hours, and performance specs are met the 
first time. FMX-3 Multiplex integrator $29.95 kit. 
FM-1 $79.95 kit, $119.95 assembled and tested. 





ECONOMY 

Easily the finest value in the high fidelity field, this 
"no distortion" preamp has won acclaim for im- 
peccable performance, at just about the lowest price 
ever for a stereo preamplifier. Full control flexibility 
in a simple, modern arrangement makes it easy to 
build and a pleasure for the non-technical music 
lover to use. You'll revel in its near-perfect freedom 
from hum, noise, and distortion. Just $59.95 buys the 
most important improvement in your music system, 

PAS-2 $59.95 kit, $99.95 assembled and tested. 



DEPENDABILITY 

It's more than two years old, but we've never had 
to make a single change in the Stereo 70 amplifier. 
Patented Dynaco output transformers and circuitry, 
and the superior reliability of the finest etched circuit 
construction assure continued superiority of perform- 
ance. In the words of Hirsch-Houck Laboratories 
(December 1959 issue of High Fidelity Magazine) 
"This amplifier's components are operated more con- 
servatively than those in any other commercial ampli- 
fier we have tested , . . Its power and distortion 
ratings are completely conservative. Its listening 
quality is unsurpassed." Gould we say more"? 

Stereo 70 $99.95 kit } $129.95 assembled and tested. 



QUOD E RAT DEMONSTRANDUM: which was to be proved 



write for 
detailed literature 



DYNACO, INC. 



3912 Powelton Ave., Phila. 4, Pa. 
Cable Address: Dynaco, Phila, 
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REK-O-KUT AUTOPOISE KITS — 
MODELS APK AND AP320 

Witb the ever- decreasing stylus-force re- 
quirements of the newer pickup cartridges, 
it becomes more and more difficult for the 
average person to place the stylus on the 
starting groove of a record smoothly and 
without possible damage to cither record 
or stylus assembly. This is still more of a 
problem when some members of the family 
are either incapable of or disinterested in 
learning how to handle a phono arm care- 
fully. All of us have heard of the distaff 
or junior members of the family who 
"won't touch that delicate thing." And 
when the audiofan of the family is very 
particular about the equipment, the prob- 
lem is multiplied, for he is the one who is 
most likely to insist on the use of a turn- 
table for his record playing. 

Once the Rek-O-Kut Autopoise is in- 
stalled on your turntable, troubles of this 
nature are entirely eliminated. From then 
on, all you do is to place a record on the 
turntable and press a button. The Auto- 
poise takes over, lifts the arm from the 
rest, mores it over to the lead-in groove, 
starts the turntable motor, lowers the stylus 
to the record ever so gently, and then com- 
pletely relinquishes control of the arm 
until the record is finished playing. At this 
time j it raises the arm again, moves it 
back to the rest and lowers it, then shuts 
off the turntable motor. (Almost like that 
little box with a switch and the hand — 
turn the switch on and the hand cornea up 
out of the box, turns the switch off, and 
then returns to the inside of the bos.) If 
you wish the record to stop anywhere dur- 
ing its playing, simply push the button 
again and the arm raises, moves to the 
stop, lowers, and the turntable is turned off. 

Ope ration 

The actuating device for the Autopoise 
is a email clock-type motor which drives a 
cam through one revolution in ten seconds. 
The cam causes the arm to raise and lower 
and to be moved from rest to starting 
groove or from the record to the arm rest, 
and the arm position controls the turntable 
motor. For completely manual playing you 
can pick up the arm itself and place it 
on the record anywhere, and by so doing 
you have started'the turntable. From any 
place on the record you may pick up the 
arm and return it to the rest and by so 
doing you stop the motor. And there is no 
mechanical connection between the arm 
and the actuating mechanism during the 
playing cycle. If some one inadvertently 
moves the arm way past the turntable 
spindle, it will not set down on the starting 
groove the nent cycle unless you first re- 
turn the arm to the rest, which determines 
the set-down position of the stylus. 

While all this may sound complicated, it 
is so easy to install that it may be done 
completely in less than an hour. Any turn- 



table will do, but the arm must be any one 
of the Rek-O-Kut models. 

Assuming yon already have a Rek-O-Kut 
arm. You secure the Model APK kit, which 
has the actuating meekanisin, a new arm 
base, a new gimbal assembly, and the push- 
button switch. You make a few conversions 
to your present arm, still using the old 
arm tube, counterweight, and cartridge 
shells. If you do not have a Rek-O-Kut 
arm, you buy the AP-320 model, which in- 
cludes the complete arm. The more recent 
Rek-O-Kut turntables— N-33H, NL-33H, 
N-34B, and S-34H— are already drilled 
for the Autopoise, but if you have an 
older turntable or one of some other make, 
a template is furnished so that the neees- 
sary holes may be drilled where required. 
The Autopoise is mounted only to the coni- 
cal arm base — no other mechanical fasten- 
ing is required. Once installed and ad- 
justed—for height and set-down position 
— it should need no further servicing or 
adjustment. The cam followers are nylon, 
and the position of the arm rest— adjusta- 
ble by loosening a single screw — determines 
the exact place where the stylus lands on 
the reeord. The operating cycle of ten 
seconds is long enough to ensure extremely 
smooth handling of the arm, and there is 
no jerkiness in the action at any point 
in the cycle. Figure 3 shows the unit in 
place on a turntable. 

For those who are so inclined, a remote 
operation can be set up by extending the 
leads to the starting pushbutton, or by 
paralleling another momentary-contact 
pushbutton. 

Performance 

Aside from inspecting the APK kit sepa- 
rate from any turntable and watching it 
work without an arm, we also tried it out 
on a Rek-O-Kut KL-33H table. Since 
there is no restriction of the arm in any 
sense when it is playing, there should be 
no reason why it should affect flutter or 
wow, but it was measured anyhow and 
found a wow figure of about .05 per cent 
and a flutter figure of approximately the 
same amount, with the total of wow and 
flutter measuring just under 0,1 per cent — 
just about half of the NAB standard for 
broadcast equipment. One thought we had 
on first observing the system was that the 
clock motor might have an a.c. field that 
would introduce hum into the pickup cir- 
cuit, but the clock motor which operates 
the Autopoise runs only when the unit is 
in its cycle. 

On the whole, our opinion of this device 
is that it provides the smoothest possible 
handling of the arm, making it possible, 
for instance, to use the turntable in a 
drawer of a cabinet. You put the record 
on, close the drawer, and then press the 
button' — eliminating once and for all the 
jumping from the starting groove which so 
often accompanies this type of installa- 
tion, The Autopoise is a truly delightful 
device. B-28 




ISOTONE "EROICA" 
SPEAKER SYSTEM 

The Isotone "Eroica" is a 3-speaker sys- 
tem which consists of one 8-iu. and one 
10 -in. speaker in parallel to handle the 
low and midrange frequencies, plus a com- 
presaion-type tweeter to handle the fre- 
quencies from 5000 cps up to the limit 
of the system. There are two unusual as- 
pects of this system. First of all the two 
low-frequency speakers are on opposite 
sides of the enclosure; the 8-in, speaker 
facing forward and the 10-in. speaker 
facing toward the reaT. In addition, the 
compression tweeter also faces towards the 
rear. Thus, this system must be placed at 
least a foot away from the wall. We found 
that the best stereo effect was obtained 
witli the unit placed so that the tweeter 
was angled about 30 deg. from the wall. 

The other unusual aspect of this speaker 
system is the elaborate, and patented, in- 
ternal labyrinth, so the midrange is rein- 
forced and made to blend with the low fre- 
quencies. Because of this feature, the bass 
must be boosted at the amplifier. This re- 
quirement is perfectly reasonable in view 
of the special treatment exacted by the va- 
riety of rooms into which we may place 
this system. In reality, since our main con- 
cern is the sound which the entire system 
produces, it should not disturb us if the 
tone controls must be adjusted. 

Before we go on to the listening evalua- 
tion we would like to dwell momentarily 
on the enclosure. The housing for the 
"Eroica" measures 40-in. high, 22-in. deep 
and 14-in, wide. It comes in either oil-fin- 
ished walnut or mahogany. Its height and 
relatively narrow width effectively mask 
the 6.5 cubie-foot internal Volume. 

When properly located, and with the tone 
controls adjusted, the Isotone "Eroica" pro- 
duces excellent sound. The midrange is 
particularly strong although the entire 
range is quite smooth. 

The high-frequency range seems unusu- 
ally wide although placement of the 
tweeter is fairly critical. The over-all sound 
of the system can be characterized as 
smooth and rich at the extremes. B-29. 
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UNLIMITED 
WARRANTY 



JBL goes all the way — with product warranty as well as product quality. It is — and always has been — JBL's 
policy to repair or replace without charge, at any time during the life of a product manufactured by James B. 
Lansing Sound, Inc., any unit whose performance is impaired by a cause beyond the control of the owner. The 
only limitation is the availability of parts. And, frequently, it is possible to use today's parts to bring a discon- 
tinued model up to better-than-new performance. This is another reason why it's a smart idea for the music 
enthusiast to invest in the very best loudspeakers available. Like any fine musical instrument, they don't wear 
out, are almost always worth restoring to top-notch playing condition. Write for your free copy of the new JBL 
catalog and ask us to enclose a copy of the JBL warranty card. 

JBL PRECISION TRANSDUCERS ARE MANUFACTURED BY JAMES B LANSING SOUND. INC.. AND ARE MARKETED BY JBL INTERNATIONAL. LOS ANGELES 39, CALIFORNIA 
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The Campbell Letters 

From the very day of publication, John Campbell's article concerning "sineward distortion" has been the 
subject of much comment by readers. Here are some of the comments plus a rejoinder by Mr. Campbell. 



Sir: 

I have gotten a number of earnest argu- 
ments from several readers, complete with 
mathematical arguments as to why sine- 
wave analysis is perfectly correct and ade- 
quate. All such analyses, of course, starting 
with the built-in assumption that sine-wave 
analysis is correct . . . which makes that 
assumption come out as the proven conclu- 
sion, naturally enough. 

In the time since I wrote the article, I've 
gotten quite a bit more data. Dr. Wayne 
Batteau, of United Research, who's been 
playing what he calls ''the ears game" has 
got some three-dimensional sound record- 
ings that'll raise hair on a bald pate! I do 
NOT mean ordinary stereo ; that's two di- 
mensional at the very best; he's got three 
dimensions. You should hear a plane take 
off and fly over your head, curve, and 
climb. ... Or a father and small son dis- 
cussing it, just off to your right rear, and 
hear the father's voice coming from about 
5'2" up, and the son's voice coining from 
about 3' up. . . . 

Dr. Batteau claims to have clear evidence 
that the human auditory system can distin- 
guish pips separated by 2 microseconds or 
less — and some clues that the "less" may be 
as small as 0.2 microseconds ! That the curi- 
ous crumpling and folding of the external 
ear is no accident — but a magnificently en- 
gineered acoustic delay-line, and that it is 
that acoustic delay-line that allows us to do 
vortical sound-source location. An acoustic 
delay liue even that short is highly signifi- 
cant ... to a system that readily distin- 
guishes 2 microsecond shifts! 

John W. Campbell, Jr., 
1*57 Orchard Eoad, 
Mountainside, New Jersey 

Sir: 

When I saw the article on " 'Sineward' 
Distortion in High-Fidelity Amplifiers" I 
scanned it with interest, hoping to learn 
of a new principle, because I had never 
heard the expression "sineward distortion" 
before. I read on patiently, through mis- 
loading presentations of evolution, music, 
hearing, neurology, and the basis of Fou- 
rier analysis, patiently, ignoring the in- 
complete factual bases and the wrong de- 
ductions, because I wanted to find out what 
Mr. Campbell had discovered. 

And at last Mr. Campbell stepped down 
from his soap-box and told us: He has dis- 
covered phase-shift! 

Dear Mr. Campbell: Phase-shift is not 
new. Respectable physiologists have never 
deprecated It except to make this claim: 
The "quality" (Tonfarbe) of a steady 
'■note" (periodic acoustic oscillation) as 
perceived by the ear is largely a function of 
the frequencies of the Fourier components 
of the waveform and their relative ampli- 
tudes, and is only negligibly affected by 
their phase relationships (and is certainly 
not affected by the process through which 
the waveform is generated, whether it be 
synthesis or the filtering of square or 
saw-tooth waves ! ) . The reason that the 
phase-shifting amplifier sounds bad roots 
somewhere else: It sounds bad because 
phase-shift relative to frequency disturbs 
transient response— and the importance of 
transient response is well known, wherefore 
we have square-wave tests and such. 
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Furthermore, Mr. Campbell: Fourier 
analysis is a method of mathematical analy- 
sis, and is quite unconcerned with the mech- 
anism of the ear. It is merely a way of 
describing wave shapes. Let those who do 
not understand it accept this much : It is a 
perfectly valid tool when it is used cor- 
rectly. Similarly, sine-wave response, dis- 
tortion figures, and so forth, are valid tools 
when they are applied and .evaluated cor- 
rectly. We must, of course, know how to 
interpret the results. We can find, for ex- 
ample, relationships between certain per- 
formance measures; such as that between 
harmonic distortion and intermodulation 
distortion. 

One should have both the sine-wave re- 
sponse plot and the phase-shift ei;rve to 
predict the transient response of a system 
if it is inconvenient to measure it more 
directly. But one can actually make a 
shrewd guess from only one of these, since 
all ordinary amplifier circuits are approxi- 
mate to so-called "minimum-phase" systems, 
in which a definite relationship exists be- 
tween response and phase-shift. In short, 
it amounts to this: Phase-shift relative to 
frequency occurs in the vicinity of a rise or 
drop in response — honce the worry about 
"holes" in the response curve, and hence 
the insistence on flat response well beyond 
the limits of audibility. That is also the 
reason why our tone-controls are phase- 
shifting controls as well ! 

The details are in the textbooks. The re- 
production of sound can be analyzed and 
reproduction defects can be quantized. We 
need information about the ear only in or- 
der to know how much reproduction defect 
it will tolerate, or even detect. (Hence we 
can pass over Mr. Campbell's dubious de- 
scription of the workings of the ear without 
further comment.) 

Let's forget the term "sineward." It's 
imprecise and inisleadiogj and useful only 
in science fietion. 

Peter Moretti 
Dept. of Meeh. Eng. 
Stanford, Calif. 

Sir : 

Mr. Campbell's article is quite a piece of 
science fiction, however it is not all a loss 
if it causes some thought about testing. 
Certainly the specifications that Mr. Camp- 
bell gives are not sufficient to guarantee a 
high-fidelity amplifier. He does not indicate 
what kind of a load he was operating the 
amplifier into when lie made all these meas- 
urements. If he is, in fact, using a feedback 
amplifier, a drop of 1 db at oy,000 cps indi- 
cates a problem. Feedback will not make a 
poor amplifier good ; it must be good before 
the feedback is applied. 

Mr. Campbell does not mention the re- 
sponse of the amplifier at frequencies below 
10 cps. It ia possible to have a peak in the 
response at or below 1 cps which may cause 
distortion in the amplifier or the associated 
speaker. Many designers do not realize the 
importance of protecting the power ampli- 
fier and speaker from low frequencies 
which they cannot handle. 

The phase shift situation shown in Wig. 
iJ wojld most certainly cause a peak in the 
response curve which would be indicated by 
an increase in the amplification at the fre- 
quency of positive feedback or bv ringing 



on the top of lower frequency square waves. 
I refer Mr. Campbell to authorities such as 
Terman to find illustrations of peaking in 
feedback amplifiers. 

The problem is not in the use of sine 
waves to test amplifiers ; it is in the failure 
to use them properly. The response of an 
amplifier should be fully cheeked before the 
inverse feedback loop is connected and 
again after it is connected. If the amplifkr 
does not cover the full frequency range de- 
sired before the inverse feedback is added 
—back to the drawing board! Any defi- 
ciency in the pre-feedback response will r# 
suit in a smaller feedback margin at the 
deficient frequency ranges with the accom- 
panying loss in distortion and output im- 
pedance reduction at tiiese frequencies. 

I can't imagine why anyone would feed 
in a square wave Of sufficient level to over- 
load an amplifier. The square wave is most 
useful to check for peaks in the frequency 
response of the amplifier without going to 
the trouble of making a frequency run after 
each adjustment. 

A little study of basic network theory 
would demonstrate that there is a most 
definite relationship between the sine wave 
frequency response of a network and its 
transient response. In amplifiers we can 
have the additional complication of driving 
one of the tubes beyond its linear operating 
point. However, this would show up imme- 
diately in intermodulation or harmonic dis- 
tortion measurements. 

W. B. Bernard, Capt., DSN Retired, 

144 Harrison Drive, 

Sarasota, Florida 

Sir: 

Mr. Campbell's article on waveform dis- 
tortion interested me very much indeed, 
because I have heard strange, intangible 
defects in some very highly regarded am- 
plifiers. 

Remarkable though the article is, it suf- 
fers from a number of iuaeeuracies, which 
if corrected would add considerable force 
to the argument. 

First, there is no such thing as the in- 
stantaneous phase of a random music wave- 
form. In fact, phase is defined first and 
foremost for sinusoidal waveforms, and 
even then, if measurements are being made, 
one must follow the oscillation through at 
least one cycle in order to determine the 
pattern and set up phase angles with re- 
spect to the 2ero liue. 

Also, since sound waves exist in space as 
well as time, phase is defined only for a 
fixed point with respect to the source. 

Probably what Mr. Campbell means when 
he asserts that the ear is phase-sensitive is 
that the brain is somehow informed of the 
instantaneous position of each eardrum, 
and also, that the brain is, after one cycle 
of the fundamental, able to note the phase 
angle between that fundamental and its 
harmonies. (The phase angle between the 
crossing of the axis of the fundamental and 
the nearest Crossing of the axis of the har- 
monic can be measured.) 

His most serious error, however, was in 
condemning Fourier analysis of complex 
waveforms. Fourier analysis (the breakdown 
of a complex wave into 'its component sine 

{Continued on page 58) 
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You've Been Listening To Turntables For Years! 



From "Dardanelia" to "NeverOn Sunday," from Caruso 
to Como— as long as good music has been played on 
radio, it has been played on singie-p!ay turntables — 
not automatics!* 

From the earliest days, broadcasters have known there 
is no substitute— no equal to the turntable. For profes- 
sionals concerned with the quality of record reproduc- 
tion and protection of valuable record libraries, there 
can be no compromise. 

The same reasoning applies to the equipment you select 
for your home. You want to enjoy ail the quality modern 
records are capable of producing. You want unlimited 
playback without the noise and distortion of excessive 



groove wear. You want simple design— no troublesome 
gadgetry, no breakdown and repairs. In other words— 
you need a turntable. 

Rek-O-Kut is the only home component manufacturer 
presently producing and supplying professional turn- 
table equipment to recording studios and radio sta- 
tions, fn broadcasting — turn- 
tablesare the standard. In turn- 
tables— Rek-O-Kut is the stand- 
ard. Its quality has never been 
equalled ... its reputation is un- 
rivalled. Rek-O-Kut - the first 
name in turntables. 
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REK*0«KUT *Write for FREE BOOKLET "Single-play Turntables versus Automatic Turntables." 

Rek-O-Kut Co., Inc., Dept. A-2, 38-19 108th St., Corona 68, N.Y. Export: Morh3H Exporting Corp,. 458 B'way, ti.Y.C. Canada: Atlas Radio, 50 Wingoli five., Toronto 19 
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For Trolley Lovers 

Interurban Memories {Pacific Electric; 
North Shore Line). 

Mobile Fidelity MF7 stereomonic 

Do I hafta play this? Well I certainly 
■will — for my childhood delight was the 
trolley car and these interurbaus bring 
back memories of our Connecticut 43- 
mile-an-hour intercity trolleys, the ones 
we kids called "Wnterburies" because 
that's where they went, via our neighbor- 
hood. Hut the North Shore trolley -trains 
went a good 80, and in 1035 I took the 
trip from Milwaukee to Chicago up front 
in one, just to see what it was like. 
Terrific. 

The two famous lines here recorded 
are already dead or dying. Among a ton 
of steam UK recordings, this one Is a 
welcome change, and it'll strike many a 
heart poignantly even If the old coaches 
did sound like subways and elevateds, or 
elderly commuter trains. 

Stereomonic? Well, the company says 
It's new sensation, a stereo disc that 
plays perfectly on your mono machine. 
Where have I heard that before? A 
somewhat subtle liint is given as to how, 
in the publicity. You figure it. This sys- 
tem isn't cut 45/45, it's sum-aiiit-itiffcr- 
ence, (Jet it? I WSiHfc I do. Better not 
ask, though. Just play the record and see 
what happens. It'll play on a stereo ma- 
chine, that's for sure. 



HERE AND THERE 

A Procession With Carols. Choir of Kings 
College, Cambridge, England. 

London OS 2S28S stereo 

Here's an interesting experiment in dra- 
matic stereo imtich too late for Xnias, but 
ttie better for it.) complete with diagrams of 
the ground-plan for the large gotlilc eliapel 
in which this complete musical service took 
place, moving procession-like, by stages from 
one end of the church to the other. 

Instead of an ambulatory mike set-up, the 
mikes for this documentary were fixed in 
one position throughout, regardless of the 
distance to the singers as they moved from 
one place to another. 

You are seated (before your stereo speak- 
ers) in a side pew, at a point marked by an 
arrow' on the convenient map. The stations 
where the choir sings, successively, beginning 
at the door far aw T ny to your distant left, are 
Indicated by numbers ; the choir enters the 
front of the chapel, moves closer In proces- 
sion for each piece of music (wdth readings 
by various persona in between ), passes you 
and goes "offstage" to the right, into the 
partly hidden choir stalls uu e:ich side of the 
sanctuary, at the front of the church. 

The service is presented ostensibly complete 
{though perhaps modestly edited to remove 
coughs and sputters and the Inevitable too- 
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long pauses). The musical portion includes 
works of many types, all sung in the iiJnilta- 
ble English cathedral ehoir style by the highly 
trained boys' and men's voices. Occasionally 
the "audience," the congregation, joins In on 
all sLdes of you for a hymn. 

Some of the music is less than perfect in 
the singing and there Is often a tenseness, 
a nervous feeling, that can probably he ex- 
plained by the "live'' performance we are 
hearing— no retakes at leisure here, no coffee 
breaks. Out these slight musical faults are 
more than offset by the convincing realism of 
the over-all continuity, for the length of each 
LP side. 

The record is unusual for its stereo daring, 
in a negative sort of way — for this is surely 
the most "off-mike" professional recording 
ever issued ! Also one of the lowest in level, 
for long passages while the choir sings far 
off in the chapel, perhaps hundreds of feet 
from the mikes. No attempt at all was made 
to follow the procession, to adjust the pickup 
to suit each of the various places at w-hich 
the choir performs. Only a couple of pieces 
are actually heard In a normal close putting ; 
all the rest are 'way off, to left or right, be- 
hind pillars, around coiners. 

The recording people were absolutely right. 
The seemingly "olfmike" effects are, in this 
situation, both dramatic and highly musical 
and the quiet plastic Is able to take the low- 
levels with only marginal interference from 
surface blemishes. All In all an Interestingly 
successful experiment in recording technique. 

The Choir of Salisbury Cathedral. 

London OS 25279 stereo 

(mono: 56431 

This British cathedral recording is not 
continuous, like London's "Procession with 
Carols", above (OS 252S5), with the Cam- 
bridge King's Chapel Choir, but presents a 
straight-forward musical service, equivalent to 
a concert of the choir's repertory music. It 
is all English, this music, and concentrates 
on the period that w-as once thought of as a 
sort of British musical Dark Age, the bulk 
of the 17th and ISth centuries. Only Henry 
Pnreell (with one large work here, sung in 
Latin) has generally been included among 
the "great." Of the others, William Boyce 
has been mildly appreciated as a minor com- 
poser of little symphonies. 

Yet these men, who are now being dutifully 
resurrected right and left (along with the 
rest of the once-despised "pre -Bach" com- 
posers of other countries) turn out to have 
a lot to say In their own special fashion. 
Most of this material Is highly- worthwhile, If 
not tops in greatness ; only towards The end 
of the period, heading into the luth century, 
does the music become overblown and false — 
or so it seems with our ears of today. 

The choir, if the mikes are to be trusted 
in such a large cathedral, is a rather gentle 
one, somewhat overweighted in the male 
adults, lending towards the wispiest of small, 
breathy little boys' voices in the sopranos and 
altos. Diction Is not always clear (reverbera- 
tion?), styling not nearly as fancy as that of 
the King's College choir with Its elaborate 
rolled "r"s and forced consonants. 

One piece Is most amusing — an enormous 
bass solo voice paired against the tiniest 



hoy's voice you ever heard, on equal terms. 
I could almost see the two, one soloist reach- 
ing easily up to the knees of the other! Yet 
I suppose it was intended to be In dead earn- 
est. After all, the choir lx>ys in this cathedral 
have been rehearsing continuously in the 
same room for 000 years. The weight of that 
tradition must he almost too great to hear. 

Brooks Smith— Beethoven "Kreutxer" So- 
nata (with Jascha Heifetz). 
Heifetz— Bach Concerto for Two Violins, 
(with Erik Friedman). New Symphony 
Orch, of London, Sargent, 

RCA Victor LM/LSC 2577 
stereo or mono 

If the above titling looks zany, it is. In 
view of the way the performances stack up 
here, I figured I'd better reverse some of 
RCA's hilling credits for these two works, 
which everybody knows require equal co- 
operation betw-eeu equal artists, in one case 
violin and piano, in the other case, two equal 
violins. 

In the famous "Krcutzer" — of all SiiGlt 
sonatas the most completely "equal" in Its 
pairing of two instruments — It is not Heifetz 
but the pianist Brooks Smith who leads, 

Heifetz. for reasons one can't expect to 
guess, is competent but tired, where the music 
muse be of fiery Incandescence. Perhaps he 
has played the work too ninny hundred times. 
Brooks Smith does ati alive, exciting job at 
his piano, like Itudolph Serkln at a slightly 
lower voltage; but KCA gives him no credit 
at all, heyond one line of small type. Such is 
musical value versus name appeal t 

In the other work, conversely, it Is Heifetz 
w-ho is clearly the leader In the Intertwined, 
overlapping counterpoint for the two fiddles 
that old Bach has left us. Were It not for 
differences in violin "personality," the two 
solo parts would be quite impossible to dis- 
tinguish in the listening, as Heifetz must 
have realized after his tricky re- recording 
job, playing both parts, that w-as issued years 
ago. Now, he picks a partner for tonal con- 
trast — and easily dominates him in the play- 
ing, though In this case ItCA gives extrava- 
gant praise to Mr. Friedman, for having been 
chosen as the Great Man's colleague. Fiddle- 
sticks '. Don't we all know that great artists 
tend to pick their companions-in-mus)e with 
ao eye (or their own solo status? Why didn't 
Heifetz pick a big-name violinist to pluy 
with him? 

Nevertheless, the results are good In the 
Bach, since one can quite clearly tell Mr. 
Heifetz's playing from Mr. Friedman's, which 
Is softer, less assertive, less well shaped and' 
colored, though otherwise entirely adequate 
for the job. I wouldn't l:e surprised if he was 
ft hit nervous, in the great Presence. Had 
every right to be. (Mr. Friedman is all of 22.) 

The Voice of Erna Sack, (Historic Reissues). 

Telefunken TH 97004 

The voice of Erna Sack was two voices, 
both of them on this disc. In normal soprano 
range, she had a warm German fraiilein voice, 
sweetly wobbly, full of sentiment, soft and 
yielding. (Yielding in pitch, anyhow). Above 
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PING PONG STEREO 
IS NOT A 
TECHNICAL ADVANCE! 

AN IMPORTANT MESSAGE TO STEREO RECORD BOYERS 

We feel the time has come to ciear the air with regard to the many new "gimmick terms" 
which some recording companies are now passing off to the consuming public as great, new, 
stereophonic technical advances. _ 

It is of great concern to me personally that the consuming public is being confused and misled 
to believe that certain supposedly "new" recording techniques are important steps forward 
•in stereo recording. 

I maintain most of these terminologies are purely commercial sales gimmicks to capitalize on 
the trend of "Ping Pong" stereo records. In my opinion, it is a mistake to present "Ping Pong" 
stereo as an advance in stereophonic recording technique. 

Obviously it is not. 

Certainly it is being used as a commercial sales gimmick. 

True or real stereophonic recording, as employed on Audio Fidelity Records, utilizing the 
"Stereophonic Curtain of Sound®" technique, does not require gimmickry such as recording 
in different rooms or at different times, etc., in an attempt to achieve separation, high signal- 
noise ratio, brilliance and clarify. 

It is my assumption that the "knowing" record consumer is now ready to mature and progress 
beyond the "Ping Pong" gimmickry stage in stereo records and will evaluate and enjoy stereo 
■as it should be heard. 

If this is so, as an outstanding example of Audio Fidelity's 
stereophonic recording, may 1 recommend that you listen to 
our latest "Curtain of Sound" recording— "Paris," featuring 
Jo Basile, with accordion and Massed String Orchestra. We 
feel this recording, from the standpoint of musical perform- 
ance, selection of material and stereophonic sound reproduc- 
tion, is among the finest Audio Fidelity has ever produced . . , 
and certainly one of the greatest stereophonic recordings 
■available at this time. 

Sidney Frey, president 




P.S. We would be very interested in hearing 
your own views on this subject. Please write. 
Send for our NEW, FREE complete catalogue. 



JO BASILEs 





AFLP 1955 
Mono— $4.98 



AFSD 5955 
Stereo— $5.95 



AUDIO 
FIDELITY. RECORDS 

DEPT. A2, 770 ELEVENTH AVENUE, NEW YORK 19, N.Y. 
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the normally -expected top — she herself didn't 
discover this for a long time— she could go 
on upwards indefinitely. The upper voice is In 
the piccolo range, high above B!) per cent of 
all normal sopranos. It sounds that way, Not 
like n human voice but more like a slightly 
unsteady tin whistle, afflicted with a cold. 
The bl£hcr elic went, the more unhuman It 
sounded. A preposterous sound, if you ask 
me, and she only used it for added fancy 
cadenzas- — after all, no composer ever wrote 
for such squeaks In the super-stratosphere 
Most of her singing is just normally pleasant 
German schmalz. 

The "historic" recording is not exaetly can- 
did in its get-up. No dates, like the British 
EMI collectors' series, which gives exact 
dates and Information on every recording pre- 
sented. By the end of the war. Miss Sack was 
something less youthful, her main reputation 
having been pre-war. Out of the "enormous" 
recorded Sack repertoire, Telef unken has by 



the sound of it picked a group of lier last 
recordings, made probably during the war or 
after it ; they are most of tbem clearly hi-fi 
and sounding tape-like, with clean highs. The 
singing, to match, is rather tired and the 
cadenza passages the worse for wear — she 
must have been getting towards the end of 
her rope for these, Thp very fine sound quality 
is no excuse for their revival in preference 
to older discs of better performances that 
surely were available- 
One hand, the last on side 1 of this LP, 
features what is clearly an older Sack re- 
cording, minus highs, quite dead in the 
acoustics, somewhat distorted In the louder 
parts and at the inner grooves — sounds to 
he, perhaps, of the early or mid-thirties. On 
that band, by no accident I'd say, the singing 
is decidedly better, the voice much steadier 
and more convincing, the vocal gymnastics 
more secure. Who cares if it is lo-fi ? Can't 
have your Sack and hi-fi too. 



More Beecham Lollipops Royal Philhar- 
monic, Beecham, 

Angel S 35865 stereo 

The key part of this title Is "pops"- — as in 
our American prototype, the Boston I'ops. 
though the Boston pops music takes place in 
concerts of au Informal, beer-hall sort, com- 
plete with tables and refreshments, whereas 
the Beecham pops items served mainly as en- 
core materiaJ for his regular concerts. As he 
says in an inimitable introduction here, these 
are "little epilogues, corollaries, or after- 
thoughts" which are "short, taking, and pop- 
ular in style." Popular not In the American 
way, of course, but merely in the old-fash- 
ioned sense that people like these pieces and 
don't have to take them too seriously in the 
listening. 

The thing about both Beecham and Arthur 
Fiedler, of the Boston Pops Orchestra, is 
that these men have a uniquely high standard 
for their pops music, both in the music Itself 
and in the performance. Fiedler's is foamier, 
peppier, sometimes a bit too stunty and 
hmsh but always accurate and musically well 
phrasud and shaped. Heecham's playing Is 
precisely like his playing of all music (I 
speak figuratively, since he plays merely upon 
his orchestra) — Impeccably accurate, beauti- 
fully balanced, every note neatly calculated 
in impact, duration, shape, function. 

The lollipop category does not degrade 
these works, taken from the most important 
composers; instead, the impact If anything is 
enhanced, making more of the music than you 
might have thought possible. Here we have 
Berlioz, l>el>ussy, ^aint-Saf.nis, Tchaikowsky. 
Gounod and Mozart, a cross section of the 
major Beecham interests, omitting only the 
heavyweights and the ultra-serious composers 
of the Beecham stable, such as Wagner and 
Delius. 

There's an earlier bunch of lollipops on 
Angel S 3-1'lOG. 

Sousa On Review. Eastman Wind En- 
semble, Fennell. 

Mercury SR 90284 stereo 

Dou't even need to play this one in order to 
recommend It to you- — it is a seiiuel to last 
year's excellent Sousa disc, same performers, 
same label, and may there be many more, 
unto the last of the Sousa output. That'll take 
Quite awhile. This professional ensemble, as- 
sociated with a "classical" music school, does 
bang-up playings of Sousa, though for some 
other less worthy types of semi- pops music 
the group has played with its collective nose 
a bit high In the air. Not for Suusa — and I 
agree ; he really is a tremendous composer 
within his self-chosen narrow area. Like Jo- 
hnnu Strauss and his relatives. Or OQTenbach, 
Or Gilbert-and-Sullivan. 

Most of the Eastman band records in this 
series mix Sousa with other march com- 
posers. This disc and "Sound Off I" are all- 
Sou sa. 

American Band Marches. The Salvation 
Army New York Staff Band, Ho!z. 

Westminster WST 15056 stereo 

Couple of weeks ago I stopped for a red 
light at the corner of 14th Street and Sth 
Avenue in New York and caught the sight and 
sound of one of those timeless half- circles 
for Salvation, the good ladies of The Salva- 
tion Army In their bonnets singing and plop- 
plop-ing at the direction of a bonneted 
leader in the focus of the concavity. They 
didn't bother with harmony— not enough 
brass instruments — and the denizens of 14th 
Street hardly even noticed. Life was much 
too busy and anyhow, my light changed 
green at that point. 

It wasn't that group which plays here, 
by a long shot. But this one has a satisfy- 
in^tly Salvation Army sound to it, quite sur- 
prisingly alien to the snazzier and zippier 
bandism of, say, the Marines and the West 
Pointers, or the Harvard Band on Yale- 
Harvard day. This is the super-Salvation 
baud of New York, the one that played Old 
Soldiers Never Die, to Geu. MacArthur (and 
plays it here). It's sincere, competent and 
practically never out of tune, but It still — 
bless it — sounds like the Salvation Army. 





WHAT GOES ON UNDER THIS COVER IS YOUR BUSINESS! 



The view above, of the disassembled Neumann U-67 condenser micro- 
phone, is one of the rare occasions you'll have to inspect its inner as- 
sembly. ., (unless you can't resist the temptation) because the U-67 
Operates virtually service-free. Reasons why? Design innovations per- 
fected after 30 years of extensive research. Here are a few: 



TWO MYLAR 6 D I A PH R AG M S/ P oly es ter foil 
with evaporation deposited gold, forms 
each of the two diaphragms. Its effective 
resistance to heat, moisture, and aging, 
gives it longevity far beyond the limita- 
tions of commonly used materials. 

PRINTED ClHClflTS/Shock damage and in- 
stability are not for the U-67. Printed 
circuits are used where advantageous. 



GRID CIRCUIT COMPONENT PROTECTION/As 

a safeguard against humidity, all input 
components are encapsulated in high 
resistance silicon compound. 

EF 8G TUBE/"Garden-Variety" plug-in EF 
86 tube, replaceable by user, achieves 
outstanding low-noise performance 
without microphonics. Tube socket is 
of Teflon. 3 



To such developments add the most versatile operating facilities ever 
built into one microphone . . . switch controlled directional character- 
istics (all three patterns), voice-music bass cut-off switch, and overload 
protection switch for extreme close-up miking. These separate compen- 
sation possibilities and its foolproof construction, make the U-67 the 
most functional and the most desirable studio microphone available. 
Professional net: S435, at your franchisee! professional equipment dealer. 

For complete specifications 
and more details on the U-67. request bulletin- 1-a, 

GOTHAM AUDIO CORPORATION 




2 VI. 45 St., New York 3S, N. Y. (212) CO 5-4111 



1710 N. La Brea, Hollywood 28, Cal. (213) HO S-41U 
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aud just as well. Not a lifnt of ugly com- 
DiFrcijilIsm nor TV dress-up. 

The Jacket notes may give you pause. The 
Amiv, with its nueient therae of the Church 
Militant, the soldiers of the Lord, is evidently 
still a major force the world over, "Mr, 
Leldzeu (one o£ the composers) has con- 
tributed hundreds of compositions to Sul- 
fation Army publications", you'll read. And 
"This typical brass band march is a fa- 
vorite with thousands of Salvation Army 
Bands throughout the world". What — 
thou . , . , ? Are there that many? Well, it 
says here that these players represent 50,000 
Salvation Army bandsmen who serve in 87 
countries! And as I read that astonishing 
statement, I suddenly remember the Inst 
Salvation Army band I heard, buck in 19J53. 
It was, come to think of it, exactly like the 
one on 14th Street in Manhattan. An uneven 
seml-eircle of bonneted Indies and slighrly 
elderly males with uniform caps, and the 
handful of brass instruments wns as dole- 
fully out of tune as ever; after tlie hymn 
whs over, the leader got up nnd exhorted the 
passersby. Where was it? in Neuehntel. 
Switzerland, on the lake front, and I can't 
remember whether it happened in French 
or German. German, French, or Hottentot, 
the Salvation Army still marches on, 

P. S. There's a colossal bnss drum in the 
first march on side 1 of this disc. I thought 
for a few moments it was some new species 
of nimble in my turntable, IE 



AUDIO ETC 

(from page 14) 

tain problems, back then, better than any 
of the phone makers of the; present have 
yet managed to do. 

I've found, hi this small cross -section of 
the present market, an expected but still 
startling variation in many aspects, not 
only in the external appearance and head- 
holding arrangements but in the sound it- 
self which, hi fi or no, varies decidedly from 
one set of phones to another, and inniacro 
respects at that. 

I'm not too bothered. Yes, I am aware 
that these phones mostly offer the stand- 
ard types of "specs" with the usual 20-to- 
20,000 label that is more or less obligntory 
in all hi-fi advertising these days. I take 
most such claims with tolerance and a cer- 
tain humorous disbelief, come one come all 
—3 feel about the same way I do when I 
read that this year's Valiant, say, is "com- 
pletely new." Oh yeah? But if they didn't 
say that they'd lose most of their customers, 
even though anybody with half an eye can 
see that the car is practically the same as 
last year's, and properly so. It's our fault, 
and it's ours that we insist on "20 to 
20,0U0'' on everything hi ft that we buy, 
even including phones. 

The proof's in the hearing, not the ad- 
vertised specs. I listened. First, I tried one 
set of the phones that plug into your ears, 
miniature-size, and quiekly decided one pair 
was enough. All the others I had on hand 
were variably large, went on over tlie ears 
and were variably cushioned and air sealed; 
all, if I'm right, depend on the air-space 
semi-sealed inside the headpieces to bring 
through the bass end. (There are phones 
that don't. Ill investigate that later.) 

Beyer 

First — Beyer. These German phones were 
the most expensive I tried and they were 
also tlie most asked-about. I ran a test rec- 
ord (I'll do that much testing) into them 
and found I could hear a 12,000-eps tone, 
that being about my own top measurement; 
10,000 was loud and elear. Going on down, 
I got all the way to 50 eps easily and with- 
out finger pressure on the earpieces (using 
the older type Beyer car surround, now be- 
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NEWCOMB 



MIXING CONTROLS 

2 IMPLTS EACH CHANNEL 

CANNON SOCKETS 

AUTOMATIC SHUT-OFF 

TWO S'EF.DS-71/2 or 3Vt 

NAB HUB EQUIPPED 

DUAL -ACTING TENSI0NER 

PLUG-IN TRANSFORMERS 

MONITOR WHILE 
RECORDING 

POINTER-TO-P01NTER 
LEVEL METERS 

4-0 (GIT COUNTER 

INTERLOCKED FUNCTION 
SWITCH 

POWERFUL, COOL'ftUNNING, 
FULLY- SYNCHRO NO US 
MOTOR 



Why is Newcomb's Model SM-310 the most wanted stereo 
tape recorder V Many reasons. One of the first attractions is 
the fact it takes any size reel including 1014". Then, as ac- 
quaintance grows, you become increasingly impressed with 
its natural ease of operation. Controls arc logically arranged. 
The natural thing' to do is the right thing to do. Tape trans- 
port is governed by a central joystick. There is now a pause- 
edit position between "stop" and "play!' And this is just one 
of the features planned with you, the operator, in mind. 
Lighted volume level meters are arranged pointer -to -pointer. 
The counter displays four digits. Tape is loaded easily— in a 
straight line without looping or threading. And it's so easy 
on tape.. -no stretching-... no jerking even though the machine 
reaches playing speed instantaneously. You can operate the 
Neweomb recorder in any position— vertical or horizontal. All 
necessary -preamplification is built in along- with a balance 
control and ganged volume control. Available in either half- 
track (SM-310) or quarter- track (SM-310 -4) models. The 
latter records quarter-track and plays back either quarter- 
or half-track. Matching; power amplifier and reproducers are 
also offered. Learn all the details in your free copy of Bul- 
letin SM-3. Write for yours today. 

NEWCOMB AUDIO PRODUCTS COMPANY 

Dept. T-2 GS2J f Lexington Avenue, Hollywood 38, Calif or)iia 
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ing replaced by larger ones that are more 
easily sealed). With only a slight finger 
pressure I heard a distinct smudge of sound 
that was 40 eps on the test record, coming 
through the amplifier noise. (I had not yet 
hooked in the required resistors.) I could 
not hear 30, 25, or 20 eps— but how many 
large loudspeakers will bring them through 
minus doubling? 

All in all, these Beyer phones without the 
slightest doubt ean cover the full musical 
range of sound and they do it (my ear 
says) with smoothness and considerable 
presence, once you have them rightly 
matched up to their signal seurce. 

The Beyers aren't exactly streamlined in 
looks. Heavy, black, and German looking 
(like an old Mercedes), and the single over- 
head band just happened to rest on a very 
sore bump on my head (banged it on a 



kitchen cabinet door) — which didn't cdd to 
my comfort. Not Beyer's fault; but a pair 
of bands, or a foam-type pillow, would have 
helped. The early -type earpieces just hang 
loose at the ears. Though finger pressure is 
cautioned against in the directions, I found 
the ear seal somewhat inadequate without 
it. The newer and larger surrounds (they 
snap on) fit much more closely. You can 
get a replacement pair for your present 
Beyers if you wish. 

The Beyer phones are extremely sensitive, 
as is their proper boast. But this leads to 
problems. Minus resistors (furnished loose 
in an envelope) , the phones require so little 
speaker output power (they won't work on 
cathode- follower monitors) that the ampli- 
fier noise almost equals the signal itself in 
volume. It's resistors from the lvord go. I 
can't see why they don't install them ready- 



conneeted in the phone lines, this being the 
case. (Well — probably because the phones 
might have to be used off GOO ohms, or via 
a transformer system.) 

External difficulties, these, part of the 
present maladjustment in respect to hi-fi 
needs that is typical of any "phase 2" de- 
velopment. What matters is that the Beyer 
phones do sound very good. You can get 
them to work rightly for you with a bit of 
patient dickering, a few conneetors, resist- 
ors, switches, and then you'll be in hi-fi 
Heaven for fair, Giveu a few extra polish- 
ings-up, less weight, a better head suspen- 
sion and further earpiece improvement, 
these phones would be pretty close to the 
ideal. 



Permoflux '52 

As a comparison, my old Perttioflux '58 
phones are big, clumsy but very comfort- 
able, with inside- out fleece for the cushion- 
ing, leather-side to your ears, plus leather- 
covered dual headbands. They aren't too 
easy to put on nor adjust, tending to tangle 
in their own springs and cables, but once 
on, they are remarkably pleasant to wear, 
hour after hour. 

Those Permofluxes have the highly desir- 
able medium impedance rating (200 ohms?), 
will play very nicely on both sides of the 
amplifier, "A" monitor or "B" power out- 
put. They provide adequate volume off any 
normal monitor circuit, and they play with 
practicable volume, not too excessive, off 
any power amplifier. Eesistors not really 
required. In these respects they are to my 
way of thinking ideal, and that is one rea- 
son why I ring them in hero, a decade after 
their original appearance. 

In sound, the Perm ofl uses still rate as 
the next-best phones I've heard so far. They 
are bright and clear up to 8000 eps, fade 
out before the 10,000-eps figure. Wot as 
good as Beyer, but plenty good enough for 
virtually complete musical intelligence and 
for first-rate speech quality. There's a 
slight peakiuess in the "presence" range, 
admirably designed to compensate for the 
lack of very high highs. In the bass, the 
Permofluxes do as well as Beyer. I could 
hear the 40-cps tone faintly, though 50 ops 
was markedly better. (It sounds louder 
than 40 eps anyhow because of the ear's 
falling-off in response to lower tones.) 

For speech realism I'd place the Permo- 
flux '52 sound at the very top. Excellent I 
On music, these phones easily equal Beyer 
in over-all effect, but technically lack the 
Beyer extended upper range, nor is the 
response quite as peak-free. Still, these two 
phone models both bring through an exem- 
plary sense of musical balance and natural- 
ness — the Permofluxes doing a more imagi- 
native job partly because their huge ear- 
pieces shut out more of the intruding out- 
side world, so you can lose yourself in sheer 
sound I Good idea, decidedly. 

Now I wonder whether I could mount a 
Beyer driver in a Permoflux "chassis"? Or 
maybe in a Telex. I'm always ready to 
dicker in t)iat fashion, . . , 



Telex 

The Telex phones, quite inexpensive, were 
by far the most comfortable I tried. An 
excellent external design, using foam rub- 
ber of the sort that has a very soft, easily 
wriukled-up leather-like exterior surface. It 
isn't sweaty, it doesn't press too hard and 
it contours itself to your head with mar- 
velous ease under very light pressure. A 
rubber covered dual headband and a very 
simple slide adjustment keeps these ex- 
tremely light phones in place. The ensemble 
is a nice brown in color, with contrasting 
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AUDIBLY SUPERIOR.. 



. . . TRANSIENT RESPONSE — Unique [ow inertial single metal 
diaphragm system results in superior transient response and 
crystal clear definition at highest levels. Especially obvious when 
recording cymbals, trumpets or piano. 



. . . FREQUENCY RESPONSE — AT LAST, a condenser microphone 
WITHOUT high frequency peaks. Piano and voice are reproduced 
without shrillness. 



. . . LACK OF DISTORTION — Significantly lower distorticn, never 
exceeding 0.3% at sound pressure levels to HSdB above 0.0002 
microbar. Impossible to overload condenser capsule. 



. . . FRONT-TO-BACK RATIO — Highest wideband rejection over 
the important midrange; at least 26dB. Since directional patterns 
are varied acoustically rather than electrically, frequency and 
sensitivity characteristics are not disturbed. 





UNEQUALLED PERFORMANCE 

The unique feature that makes 
Scfioeps mienphones superior to 
all others is its patented single 
metal diaphragm construction. Pat- 
tern switching is achieved by alter- 
ing the acoustic chambers behind 
the diaphragm. This system guar- 
antees not only a smoother high 
frequency response but also a 
higher front-to-back discrimination 
in the cardioid pattern. 



GREATEST VERSATILITY 

Schoeps micophones are avail- 
able in two series. The CM 60 
series uses a standard 6AUS 
plug-in tube. The smaller M221B 
series (illustrated! features a 
number of interchangeable con- 
denser capsules. A full range of 
accessories, including a unique 
MS stereo adapter, makes 
Schoeps the most versatile 
microphone in the world. 



Schoeps is the only condenser microphone approved for use by 
the entire French radio and television broadcasting system. 




Actual Size 



COMPARE THE SCHOEPS 

You are cordially invited to try the Schoeps microphone on location 
or in your own studio. We are confident that you will find the 
Schoeps system vastly superior to any condenser microphone. 
Write or phone for a demonstration. Literature is available on 
request. 

INTERNATIONAL ELECTROACOUSTICS INCORPORATED 

333 SIXTH AVENUE HEW YORK 14, N.Y. 212 WA 9-8364 
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cream joints, and, really, these phones arc 
good looking on anybody's head. Impressive. 

The Telex phones reproduced upwards 
about as high as the old Permofluxes (I 
eouldn't hear any 10,000 eps, but the im- 
portant tones just below were very much 
there), and l.ave a similar slight brilliance 
in the upper "presence" end. But these 
phones suffer somewhat from one lack, not 
enough bass. Couldn't hear anything below 
60 cps; but what counts is the over-all bass 
power, which fell off seriously enough to 
give a rather thiuuish sound to music. Not 
at all bad and I expect a minor engineering 
dicker could fix these phones to be the most 
desirable in their price range. Three wire; 
I rewired them to four, and you'd better 
do the same. 

General Phones 

General Phones. This set of phones, which 
came in some time ago, has me mystified. 
High fidelity is the name attached, along 
with '20 to 17,500 cps" and "no annoying 
peaks." They are supposed to bo easy to 
wear ("easiest wearing headphones ever 
made"). Not for me. 

But what really bothered me about these 
phones was the sound. Did 1 do some thing 
wrong? Are they defective, or out of order? 
(But the two sound the same, so it's both 
of them.) All I know is that I could just 
barely hear the 6000-cps test tone and not 
a whisper of sound any higher; and in the 
bass I got down no further than a faint 80 
cps, even with the earpieces pressed to my 
bead. The over-all effect was surely "peak- 
free" but it was so completely muffled and 
lifeless that every listener who has tried 
them has made faces. 

These phones are built in the old style, 
on free-turning spindle mounts that go 
'round and 'round, with a heavy dual over- 
head spring; the things tied themselves in 
knots long before you could get them on 
your head. The ear surrounds are of heavy, 
thick rubbeT, uncomfortably sweaty and un- 
contoured for not much of a seal. The 
mechanism is described as "variable reluc- 
tance" and it surely is; but the metal dia- 
phragm drive looks like a variant of the old 
and familiar pre-hi-fi arrangement we've 
had for a half century or so. The phones, I 
note, were adapted from a military tank 
communications system. 

Knight 

The last set of phones to come in, shortly 
before a late deadline, was the Allied Badio 
mail-order Knight KN 840, modest in price 
and quite radical in looks — eream-wbite 
phones with fancy brushed-metal arms run- 
ning up to a flat black plastic top piece 
lined underneath with foam. The phones 
turn 'round on spindles and can be tele- 
scoped for fit, but taugling is unlikely since 
the earpieces stay at least three inches or 
so apart and can't bo crossed. Four-wire 
connections, neatly brought together into a 
paired, shielded, gray plastic cable, like a 
lamp eord. The phone plug is three-contact; 
I snipped it off and attached my usual four- 
contaet Jones plug combo. 

(Note the usual anomaly: two "hot" 
leads and two surrounding "shields," the 
two channels kept entirely separate right 
up to the phone plugs, where the "shields" — 
at 45 ohms- — -join into a common "ground.") 

Good looking, these Knights, but in prac- 
tice I found that I must have a very pecul- 
iar head, for I couldn't find a comfortable 
"hang" for the square overhead ensemble. 
Stuck out on both sides, and the phones 
sort of dangled straight down, and didn't 




FM • STEREO * MULTIPLEX 

All on One Chassis and in KIT FORM 



That's Right — No external Multiplex 
Adapter required ... PACO introduces the 
new model ST-35MX FM Stereo Multiplex 
tuner, featuring the finest multiplex cir- 
cuitry, ALL ON ONE CHASSIS ... ALL IN 
ONE CABINET AND IN KIT FORM (with 
factory pre-aligned multiplex section). 

The ST-35MX FM Stereo-multiplex 
tuner is designed for the discriminating 
Audiophtle who demands the ultimate in 
distortionless FM Stereo reception. Its 
incomparable features include ultra high 
sensitivity, rock-stable AFC, pin point 
selectivity combined with broad band 
response, 

The ST-35MX has been engineered to 
meet the most critical standards. Highly 
styled in a handsome black and gold case 
... it is the perfect companion to Paco's 
popular SA-40 Stereo preamp-amplifier or 
any other fine quality stereo system. 

AVAILABLE THREE WAYS IN HANDSOME 
GOLD AND BLACK ENCLOSURE 

MODEL ST-35MX (Kit) with full pre-aligned 
multiplex circuitry and PACO detailed 
assembly— operating manual. 

NET PRICE $99.95 

MODEL ST-35PAMX (Semi- Kit) with both 
tuner and multiplex sections factory- 
wired and completely prealigned for 
hairline sensitivity. Complete with 
PACO detailed assembly — operating 
manual NET PRICE $119.95 

MODEL ST-35WMX (ready to operate). 
Factory-Wired, aligned, calibrated and 
assembled complete with operating 
manual NET PRICE $139.95 



by [PJ^J[CJ[0 




Model SA-40 
STEREO PREAMP-AMPLIFIER KIT 

Kit Net Price: SJ9.95 
Factory Wired Net Price; S129.95 




Model ST-25 MX 
FM STEREO TUNER KIT 

Kit Net Price: SGS.95 
Factory Wired Net Price: $39.95 




Model MX-1D0 
STEREO MULTIPLEX ADAPTER 

Kit Net Price: S49.SS 
Factory Wired Net Price: 569.95 



(p)(a)(c](o) Electronics Co., Inc. 
a division of PRECISION Apparatus Co., Inc. 

Subsidiaries of Neutron let, int. 
70-31 84th Street, Glendale 27, Lonff Island, New York 



See the full line of PACO 
Hi-Fi Stereo components 
on display at all leading 
distributors throughout the 
world. 



,J(<inufac6tWi4- c//@f'n<> S/et/lcnic gqiii/tmen/ fit even SO ye-aii. 
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aeal very well with their somewhat sliiuy 
rubber flanges. The top of my brain-case 
simply ivasti't flat enough. 

As to sound, these Knights, oppositely to 
the Teles phones, had a nice bass response 
but I found their highs rather deficient 
with a slight whistling sound, a peakissh 
effect, somewhere in the lower middle, aud 
a lack of "presence." Kot musically very 
satisfying ani] the speech sibilants ivere 
not too convincing. 

These phones are electrically interesting 
in that, in contrast to Beyer (4 ohms) and 
the numerous S-ohm models, these rate at 
45 ohms each "to optimize speaker damp- 
ing." Thus oil the cathode -follower type Of 
"A" area monitor circuit they were dis- 
tinctly louder than the other newer models, 
though still considerably fainter than my 
optimum Pcrnioflux '52 phones. As might 



be expected, too, they were much louder 
than Perm o flux off a standard power am- 
plifier output and brought through the ex- 
pected amplifier noise, due to the necessary 
low volume-setting minus resistors. Even at 
45 ohms the- resistors are definitely needed. 

Allied Eadio has gone to considerable 
lengths to provide unusually easy matcli- 
ing-np for these phones under present con- 
ditions. There's a companion Control Unit, 
the KN-841, which includes everything 
you'H likely need, with level set, "stereo" 
balance and "stereo"-inono for ehairsido 
use. This, you see, makes the phones strictly 
"B" devices: the Control Unit connects to 
the power amplifier output, preferably at 
16 ohms. (But it still makes use of the 
three -conductor phone plug.) 

Allied also has put a I -watt power jack 
(see above) on its Knight KN 771 ampli- 



fier to take these phones direct. More "B" 
circuitry (but still via the three-conductor 
"shielded" phone plug). 

Watches and Clocks 

All in all, I can so far recommend only 
two of these sets without serious reserva- 
tions as hi-fi headphones. And both of them 
are expensive. Or were. The Beyers run up 
in the $80 range. The Permofluxes cost $50 
in 1052, might rate a good $70 now and 
well worth it, I'd say. 

Now this does not mean I am condemn- 
ing the other, and much less expensive 
phones. You get what you pay for these 
days, 20 to 20,000 or no. Good phones cost 
money. They are a bit like watches com- 
pared to clocks, after all. Just because they 
are small they aren't going to be cheap. 
Likely the other way 'round. 

With headphones still a novelty and de- 
mand a bit hesitant, people don't tucker to 
the idea of astronomical sums for phones. 
So these makers have had to strike towards 
what are realty too-low prices — or else. $15, 
$25, $30 — how much top hi fi can you get 
from a pair of loud^eaker.t at these pricesT 
Mow much do you pay for top loudspeaker 
quality — -not counting the enclosure? And 
in pairs, remember. Phonos come in pjiirs. 

Until we learn that headphones must cost 
like speakers if they arc to equal speakers 
in sound quality, wc arc bound to bo offered 
"20 to 20,000" phones at too-low prices and 
consequently, in spite of ingenuity, too-low 
quality. Too low, that is, for ultimate per- 
fection, which we all want. And so I trust 
that the various makers will accept uiy 
somewliat frank remarks (and readers too) 
as friendly evaluation, rather than criti- 
cism. At a relatively low price you may 
Lave, in all of these and others, a good 
starting buy to launch you into the wonders 
of headphonory without breaking your 
poekotbook. 

With continued application of thought- 
ful cybernetics — engineering for people — 
with a jiggering-up and dickering- a round 
of sound quality here and there, for more 
over-all presence and naturalness, the pres- 
ent phones can surely be modified into high- 
ly lvorthwhilo low-cost transducers, easily 
superior to most pairs of speakers in the 
same price range. Keep that in mind. 

And as always, if the makers will borrow 
good ideas from each other, if they will 
figure out a better and a standard type of 
electrical configuration and pluggery for 
our use, if they'll persuade all of their cus- 
tomers that a bit of cash can do wonders 
for hi fi in headphones just as everywhere 
else, we'll soon reach really high levels of 
achievement in this new phone area at 
every price level. 

In later comment I expect to offer some 
general ideas towards the perfcet "all- 
American" or "all-universe" phono, as well 
as evaluate a few more models. J£ 



CAMPBELL 

(from page 50) 

waves) preserves waveshape, aud is a true 
and accurate method of investigation. If 
audio enginerea have preferred to ignore 
the phase relationships inherent in a Fou- 
rier series, that is their error, not the mathe- 
maticians'. To do violence to his exfuiiple, a 
square wave generated by sine waves added 
in the proper frequencies, amplitudes, and 
phase relationships is absolutely indistin- 
guishable from a square wave generated by 
clipping. There is no difference between 
them — none. 
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INSTRUMENTS 
FOR PRECISION 
CIRCUIT ANALYSIS 



For every type of service. These quality instru- 
ments are supplied as original equipment with 
many broadcast station installations. 



NEW B & W 
Model 410 
Distortion 
Meter 




• Measures: Audio distortion, noise Jevei and 
Audio ullage level, 

• Ideal for FCC ProoT of Performance Tests and 
laboratory measurements, 

• Measures distortion as low as A% on funda- 
ment^ frequencies from 20 to 20 r 0QQ cycles, 

• The sensitive vacuum tube voHmetej circuit 
measures AC voltage with an accuracy OF ±5% 
through a frequency range ot 20 to 2D0 r OQ0 
cycles, 

• Tlie calibrated attenuator permits noise and 
dt> measurements over an extremely wide 
range. 

• The Model 410 is a quality instrument, attrac- 
tively styled and nominally priced. 

• Drop U5 a card for a Spec Sheet 




T 
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MODEL 200 AUDIO OSCILLATOR 

• Frequency iianftc: 30 1o 30. 000 cycles 

■ Froquinay Bnponjes Better uvut 
! 1 (ll>. 30 to li.OCC r./des •Hfl 50(1 
n hm laid. 

■ toDlllty Pone; um \% 

■ Cihiiiation- ± j.OK of stall? Iftfll). 

■ Voltage Outffti IS volls m'.u 500 ahin 
load. 

* Disior [?□ n " l.r/s? than 2% at 5 veils 
DuhJiit. 




MODEL 600 DjP METER 

Covers ] .75 tu 360 mc in 5 bands. 
Monitor i up jack SB- OFF switch. 
Shaped tor ni^e in h^rcj ■ la- peT-at 
plates. 

Stui'dy, Color axJcL-:. |]k.'£ m coils 
Adjustable. 5QCi riiicruiimp me^r. 



Canai Street & Beaver Dam Road, Bristol, Penna, 



Specialists in Designing and building equipment to operating sp&cif ications 

6SW oJie dcilgrt and monufoclgic filr&rl tot; ANTENN AS • R ADIO INTERFERENCE • RADIO RAMGE'UHF and VHF 
Well ai many ipeciol ryp«l designed io perfoJmtjnce 1 p «ci Fi r;q! todl . Available la e a m m ere ia ) or military jtandardl. 
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All these considerations, of course, do 
not detract from the possibility that phase 
shift between fun da mentals and harmonics 
is a source of listening fatigue, and I for 
one am grateful that Mr. Campbell brought 
the matter to light. 

Robert McNeill 

Eriarcliff Manor, New York 

Sir: 

The article on ''Sinewnrd Distortion'' by 
John Campbell, is not new. Inferring to 
October, 1B56 issue of GQ, there is an arti- 
cle entitled "The Sawing Machine," by the 
same John Campbell. The title referring to 
a sawtooth generator capable of forcing 
this mysterious distortion out in the open. 

The original article showed examples and 
one practical solution. It seems Mr. Camp- 
bell should have sent the first story to 
Audio, as it seemed to arouse little interest 
at the time. 

In 1956 Mr. Campbell was editor for As- 
tounding Science Ficiion. Space travel was 
once science fiction, and apparently some 
think the same of "Siueward Distortion," 



Perhaps a few examples and solutions will 
bring it down to earth. 

John C. Cook 

173(5 Eveleth Avenue 

San Lcandro, Calif. 

Sir: 

A complex waveform, even a genuine 
musical tone, is or can be composed of a 
number of harmonically related sine waves. 
For example, a plucked string in a music 
instrument can be demonstrated to be vi- 
brating in several modes simultaneously 
with each mode producing its sine wave com- 
ponent of the net musical waveform, 

A complex waveform can be converted 
into a sine wave only by removing from it 
all but one sinewave component, usually the 
lowest or fundamental frequency. No 
amount of phase distortion will do tlie job. 
However, phase distortion will alter the 
waveform. Mr. Campbell made a point of 
this alteration by phase distortion, even 
though it directly conflicts with his con- 
tention tii at the complex wave is not made 
up of components. By definition, phase ex- 



presses a relationship between two or more 
things Or conditions, and if the waveform 
did not have two or more components in it, 
it could not possibly suffer phase distortion. 

The not quite oscillating phase shift 
oscillator in Fig. 2 win not function as a 
perfectly good EC coupled amplifier stage. 
It is not valid to state that it can be tested 
with a conventional sinewave generator 
without misbehavior or that its frequency 
response is flat across the audio spectrum. 
On the contrary, it is very difficult to test 
because of its misbehaviors and tbe fre- 
quency response is far from being flat. 
This conclusion is based upon theory and 
my own laboratory tests. 

The tb roe tube version in Fig. 'A is not 
the equivalent of 'Fig. 2. In fact, it is not 
even an amplifier. With tbe feedback shown 
the output is tied directly to the input, 
thus making it impossible for gain (or 
loss) to exist. It is nothing but a fre- 
quency-sensitive shunt across essentially a 
common input and output terminal. 

There are so many things wrong with 

(Continued on 'page 67) 



And — has the KLH sound 



Up to now, the bottom price for 
a high quality stereo system has been 
well over $500 — more than many 
people feel they can afford. The KLH 
Model Ten — uncompromised in per- 
formance, lower in price, and operating 
with smaller, less costly electronic com- 
ponents — substantially lowers this 
cost threshold for a good high fidelity 
system. 

The Model Ten is a summation of 
everything that is known about the 
sophisticated design of high perform- 
ance speaker systems. It is produced 
with the most advanced, automated 
techniques, quality-controlled as care- 
fully as any other KLH speaker. 

We have never been more pleased 
with any other loudspeaker we have 
made. We believe you will be, too. 



0 KLH loudspeaker systf-ms 
arc sold exclusively through 
frandiised dealers. 




The KLH Model Ten speaker syst em 
Is smaller than our other models — 

a true bookshelf speaker, 
Costs less than our other models — 

under $!)() , 
Operates with a 12 watt amplifier — 

up to 60 watts if you wish, 
And — has the KLH sound. 



KLH RESEARCH A NO DEVELOPMENT CORPORATION 
30 CROSS STREET, CAMBRIDGE M, MASSACHUSETTS 
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CHARLES A. ROBERTSON* 



STEREO 

Chicago: The Living Legends 

Riverside Stereo 9389/9390 

After winning eo much praise for visiting 
New Orienns nod recording the veterans Etlll 
living at home, the "Living Legends" series 
moves on to the next logical place to look 
for survivors of the great early days of tra- 
ditional jazz. The search continues 'with the 
same keen sense of discovery as before, and 
the assembled Chicago groups prove to he 
equally lively and full of surprises. Itlver- 
slde's mobile recording unit made the trip 
this time, but Chris Albertson agnin took 
charge of the project and spent two weeks 
scheduling sessions last September. This two- 
volume set contains his account of the pro- 
ceed ings, with photographs, and introduces 
all the historic figures who turned up. In 
addition to the generous samplings here, each 
spirited contingent will have at least one 
album to itself T and the entire scries promises 
to be a jazz even' of major import. 

One stroke of good fortune is the pres- 
ence of Earl dines, who happened to be 
passing through town on tour, and bis 
nnme still epitomizes Chicago jazz to many 
people* His famous piano style was born 
and bred there, aud he remained for more 
than twenty -five years before moving to 
San Francisco- He solos as strongly as ever 
on Caution Blues, while the entire sextet 
shimmys on Sister Kate. It Is the first re- 
cording of Bines with a regular band of 
bis own in better thnn a decade, and piano 
fanciers will appreciate hearing his power- 
ful left hand striding out with the horns 
once again. 

Another working group still holding the 
traditional banner high is Franz Jackson's 
Original J ass All-Stars f and years of playing 
for patrons of such local clubs as the Bed 
Arrow and Ja»z Unlimited have formed a 
compact untt which marches jauntily by to 
the tune of ISl'J Rag. "Life moved faster iu 
Chicago, and both the temperature and tempo 
increases on Hotter Than That. Vocalists also 
grew in popularity and began to preempt 
more and more solo space. The team of Al- 
berta Hunter and Lovle Austin recreates 
the first blues session on the Paramount 
label, showing how the way was paved 
for Bessie Smith to record Downhearted 
Blues. Aj Wynnes Gutbucket Seven features 
Blind John Davis on Uow Long BlueSj and 
provides n haven for Ens Moten, a refugee 
from Kansas City who onee sang with his 
brother Eennle's great band. Little Brother 
Montgomery plays and sings the blues with 
several proteges, then accompanies the most 
venerable performer to appear. At eighty- 
four, Mama Yancey promptly steals the show 
with her own Santa Fe /Hues. 

Among the surprises uncovered Is Junie 
Cobb's New Hometown Band, a seven -piece 
dance outfit which might be described as a 
Chicago counterpart of Buddy Tate's Celeb- 
rity Club orchestra in Harlem. Cobb writes 
the material, plays piano, and gives the 
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legendary "Banjo lke h ' Robinson at borne. The 
Mississippi Sheiks, a small skiffle group 
headed by guitarist-singer Walter Vinson, 
retails the time wben rent parties were the 
order of the day. 

A show of hands by all concerned would 
probnhly reveal that the majority first re- 
corded on acoustic equipment, and the series 
spans a good forty years of recording his- 
tory. But a generation capable of mixing 
bathtub gin is Cully prepared for stereo. 
The irrepressible Lll Armstrong borrows 
two front linos and places them face -t o-f ace 
on opposing sides of the stage. Trumpet 
breaks and trombone smears fly back and 
forth at random, and no arrangement could 
ever plot the course followed on Bugle Blues, 
and Muskrat Ramble* 

Barrett Clark and Bichard Conn were in 
charge of the mobile unit and first set up 
operations at Prince Hall Masonic Temple. 
The location proved unsuitable because of 
street noises, let alone acoustics that allow 
Jimmy Archey's trombone to run rampant 
behind Alberta Hunter. The remaining ses- 
sions took place at The Elrdhouse, a citadel 
of modern jazz which probably never will 
be the same again, and even the aerobatics 
of the dual front lines fail to elude tie en- 
gineers. Kivcrslde eventually may get around 
to taking a more leisurely look in its own 
backyard for living legends, even though 
Prestige is already exploring the New York 
scene. For a starter, the label's new contract 
with Red Garland could be used in tracing 
Harlem piano styles. Putting Garland in the 
studio beside I.uckey Boberts, his pianistic 
mentor, should reveal unite a bit about the 
links between new and old. 

Howard McGhee; Maggie's Back In Town 
Contemporary Stereo S7596 

Words of praise always greet the initial 
recording of a jazz veteran staging a come- 
back, but everything depends on what is 
said after the third or fourth time around. 
Howard McGhee has steadily improved since 
returning to the studios with a version of 
the score to "The Connection" on Eelsted, 
and each of his albums Is better than the 
one before. On a Bethlehem set and an ap- 
pearance with Teddy Edward on another 
Contemporary release, McGhee demonstrates 
that he can hold his own with the new 
crop of trumpet players. Now, stepping out 
with only a rhythm section. McGhee meets 
the supreme test and passes with flying 
colors by simply playing what he feels. 
"After I got myself together, 11 McGhee ex- 
plains, "1 began listening to what all the 
guys were doing, and I decided to play like 
me. I don't play like I used to play, running 
up and down the horn and hitting the high 
notes. Now I play what I feel." 

At forty-three, McGhee no longer worries 
about current trends or fashions, but utilizes 
everything learned over the years to create 
a timeless style. He knows the blues from 
before the swing era, remembers the story 
of bop from the inside, and is mature enough 
now to piny ballads with controlled passion 
and melodic imagination. The temptation 



to show off bis old technical prow T ess ami 
speed wins out briefly, however, and he- 
whips up considerable excitement on Jirownie 
Speaks, and his own Demon Chase. Teddy 
Edwards contributes Sunset Eyes, and the 
hearty welcome of the title tune. McGhee 
is complete master of all he surveys on 
Willow Weep For He, Summertime, and So/fly, 
As In A Horning Sunrise. After winning at- 
tention as a young piano virtuoso, Phineas 
Newborn also is rapidly acquiring a sense 
of maturity and emotional directness, and 
his pointed dialogues with McGhee come off 
brilliantly iu stereo, Leroy Vinnegar, bass, 
and drummer Sheliy Manne give the quartet 
a buoyant foundation. Not only does McGhee. 
attain a new peak, but he somehow com- 
presses into the short span of a single set 
all the experience o£ a lifetime. 



Van Alexander: Swing! Staged For Stereot 
Capitol Stereo STAC 1635 

In keeping with the trend to special stereo 
series in super packaging, Capitol Is introduc- 
ing a "Staged for Stereo" line, and the first 
five releases boast all the luxurious features 
that drive many autolsts to the purchase of 
compact ears. Each vjnyl platter comes 
snuggly enclosed in a dastproof plaatlc case, 
and only a few additional steps would be re- 
quired to manufacture a workable turntable. 
A rigid rim prevents any damage from out- 
side pressure, and a spindle lot the center 
hole provides further Insurance against 
scratches caused by rubbing against the case, 
A little more ingenuity iu designing the 
spindle might have resulted In a method of 
putting records into play without the con- 
taminating touch of human hands. Still, the 
Tempest owner can quell any extravagant 
tastes at a price considerably less than the 
outlay for a Cadillac. If every compact car 
buyer responds to the lure, perhaps the theory 
behind this type of merchandising Is valid 
after all. 

On the other hand, the accompanying 
booklet is a masterpiece of economy, as it 
dispenses with most of the excess verbiage 
usually drugged out to explain stereo and 
describe special effects. Simple diagrams 
for each selection illustrate the exact place- 
ment of various Instruments. Quite a few 
different seating plans are tried out, so the 
diagrams really come In handy and do away 
with any necessity of reading the adjectives 
in the text more than once. 

Van Alexander handles the new line's entry 
in the swing division, turning out sleek, high- 
powered models with the help of a hunch of 
Hollywood studio regulars. When studying 
Henderson's style twenty-five years ago, 
Alexander certainly never imagined his men- 
tor might be frustrated. Since posthumous 
analysis Is supposed to have established the 
fact well enough for the word to be used 
in the title of a recent Henderson reissue 
album, Alexander may be worrying about the 
frustrations of a soft Hollywood life. At 
least. It appears as though he would gladly 
give up a movie or television contract to 
write for the old Chick Webb band once again. 
He stages a drum battle between Shelly 
Manne and Alvln Stroller on Get Sfe To The 
Church On. Time, and pits Irv Cotler against 
Milt Holland in percussion duels on Old Man 
River, Strike Up The Band, and his own 
Tappin' On The Taps. He dips into the El- 
lington book for in A. Mellowtone, featuring 
tenor-sax exchanges from Babe Busin and. 
Has Johnson, and pays tribute to Henderson 
on Stcalin' Apples, with duet trumpet pas- 
sages by Joe Graves and Shorty Shcroek. 

Capitol engineers have always regarded 
stereo as an opportunity to open out a wide 
stage in the living room rather than as fin 
excuse for trick effects, so the new series 
finds them going about their duties pretty 
much as always. Aside from the packaging, 
about the only difference from a plain, 
ordinary Capitol album is the changing of 
orchestral settings for each number. The 
scenes shift rapidly, highlighting twin pianists 
Bobby Steveuson and Henri Hose on / Won't 
Dance, and Lulu's Baek In Town. Latin 
drummers Frank Guerro and Jack Navarra 
deliver a mambo version of 'Way Down Ton- 
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FOR LOWEST INSTALLED COST 

8" SPEAKERS FOR DISTRIBUTED SOUND 

This new line of Jensen 8-inch Professional Series 
loudspeakers is specially designed to meet the 
exacting rigorous demands for commercial sound 
installations. The 8-inch size is ideal for the major- 
ity of all distributed sound systems giving more 
than adequate low frequency range without enclo- 
sure and mounting complications. 

A wide selection of models to meet every need— 
from the lowest cost highly competitive application 
to the most sophisticated highest quality system. 

This entire line is value engineered for lowest 
Installed cost of the entire system. Convenient 
10-packwith or without ^reattached 70.7 or 25-volt 
transformers are options available. Handy 
KWIKON* instant connectors for input and power 
tap adjustment. 

For full details write for individual data/specifica- 
tions available on each speaker. 

AVAILABLE IN HANDY 10-PACK 

Added savings and convenience in bulk-packed carton of 
ten speakers, with or without preattacfied transformers. 



n 
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2. PRE ATTACHED TRANSFORMERS 

CHOICE OF 70 AND 25-VOLT LINE TYPES 

Especially designed for use with the 
popular "constant voltage" distribu- 
tion systems. Center-tapped primary 
windings for balanced-line or spe- 
cial circuit needs. Tapped second- 
ary for adjustment of power to 8-ohm 
speaker in 3 db steps from % watt to 
4 watts. Core size %" x %". Two Vu," 
dia. mounting holes on 2%" centers. 
Prices below are for transformers 
only, 

70CV4. For 70-volt distribution 

systems. 
25CV4. For 25-volt distribution 
systems. 

List Price $4.75 



Model 


Power 
Ra ting 
Watts 


Magnet 
Werght 
Ounces 


Loudness 
Level U) 


Overall 
Depth 


Net 
Weight 
Pounds 


List 
Price 


C-855 


12 


io.o<'> 


85.0 


3V J6 " 


2% 


$13.50 
12.95 


C-850 


12 


10.0 (1 > 


85.5 


3" 


2 3 /a 


C-840 


11 




84.5 


2 15 /sg" 


2 


10.95 


P-830 


10 




84.0 


314" 


l 'A 


7.25 


P-810 


9 


1.47W 


82.0 


3V te " 


% 


5.80 



HJ-SYNTOX-fr® Ceramic. (I)-DP-Alnrco-S. 

db above 2x.W 4 dyncs/cm, 2 @ 10 Ft. \ot Inpul power of 1,0 wall standard £00-1250 cps warble signal. 
Speakers conform to applicable EI A Standards, Wan, Q>D< t?A'\ width and height 7 l tf 6 ". Recommended 
balfle culout GM" dia. Mom. voice coil Impedance 9 ohms. Facilities lor standard 2-hole mounting ir^ns- 
formers up to % k % nominal core sEiq, 



3. KWIKON* INSTANT CONNECTORS 

Simply twist bare ends of two 12" input leads supplied 
for each speaker to incoming signal cable leads, insu- 
late with wire-nut or tape. Slide sleeve clips onto input 
terminal lugs of speaker or preattached transformer as 
speaker assembly is raised into place. KWIKON* in- 
stant connectors also provide simple fast power tap re- 
adjustment on transformer. 

■T.M. 



E 



^Jensen 

LOUDSPEAKKi 



en*en 



MANUFACTURING COMPANY 



Division of THE MUTER COMPANY 



6601 S, Laramie Avenue, Chicago 38, Illinois 
Jn Mexico: Universal De Mexico, S,A, ( Mexico. D.F< 



stepO 

twtsj and cover joint 

WITH TAPE OR WJftt NUT 




STEP© 

MOUNT SPEAKER 
INTO POSITION 



STEP© 
PUSH -KWIKON 1 
CONNECTORS OH 
SPEAKER OR 
TRANSFORMER 
TERMINALS 
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der In New Orleans, while a samba beat en- 
liveus High Noon. 

But producers started to try out this in- 
novation on vocalist dates £TeB before stereo 
pejus publicly introduced. By now, there la 
close cooperation from sill concerned in creat- 
ing dramatic presentations, but engineers 
may start asking for stagehand pay if the 
scenery must be shifted so often. 

Clark Terry; Color Changes 

Ccmdrd Stereo 9009 

■^incc giving up the life of a t ravelin g band 
musician for a less arduous staff position at 
~SJiC, Clark Terry has wasted few of the 
newly acquired leisure hours. He answers 
studio calls for everything from stereo spec- 
taculars to space fli&lrt with Tbelonious 
Monk, and recently joined forces with ftuh 
JRrookmeyer to take on a couple of cluh dates- 



Work as a sidenian keeps the former Duke 
Islington and Quincy Jones trumpet star 
so busy that any projects of bis own are apt 
to bo turned out to pasture for awhile. They 
&Oln$ back friskier than eve*\ and Terry lias 
enough UJbsHsb in shape to fill several albums 
whenever be rakes up the reins on one of 
bis own. Entries are always varied and color- 
ful, but Terry believes the compilation picked 
this time stints up his feeliu^s about ja?iz 
better than ever hot'ore. 

A good example of his conditioning pro toss 
at work ia Blue Waltz, which boh M'ilbur 
imported froni Vienna and recorded with 
Terry's help nut so Jong ago. The present 
octet version boasts th^ sonorities of Julius 
YVutkinn on French horn, the prancing trom- 
bone t>tirsts of Jimmy Kncppcr, and the finely 
groomed tenor-sa,\ solos of Seldoo Powell 
wnd Yuscf Lateef, The European lour con- 
tinues with three reminiscences of Terry's 



visit to Paris Three years starting with 

No Problctttj a Duke Jordan original now 
serving ajso as a tbeiue for the French film 
"Liaisous Dan ge re uses 1 ' Terry adds warm, 
personal impressions of such local landmarks 
as La Jiive Gauche, and Chat Qui Peche. 

But it is Terry's own grand lour of New 
York studios that distinguishes this effort 
from his other albums as leader, lie was 
alert enuugh while making the rounds to 
study various recording techniques and ob- 
serve the changes bein^ wrought by stereo. 
Quite a bit of what was learned along the 
way Is employed hero to enhance arrange- 
ments and create novel orchestral textures. 
Rather than try to make eight men sound 
like twice as many, Terry in satisfied to 
work out a number of enticing instrumental 
groupings, besides alternating between trum- 
pet and fiugeJhoria, Terry uses stereo to pit 
himself against the opposite flutes of Powell 
and Late*?? on Fhitin' and PlugUn'. Lateef 
switches in turn to oboes on an exotic Far 
Eastern salute to Brother Terry, and plays 
sultry English horn on Nahstj/e Bhict\ The 
rhythm team on Tommy riauagurt, piano, 
Joe Benjamin, bass, and drummer frd 
Shaughnessy responds amiably to all the 
changing mootis. Of course, Terry learned 
about such things from Ellington first h hut 
some lessons can he mastered only by leading 
a group in the studio- Terry knows from 
experience, and the engineering by Bob 
d'Orleans of Nola Studios is equally skilled. 

The future of Candid is in doubt at the 
moment, and one of the- most promising new 
Jtia labels may be forced to suspend opera- 
tions. Despite all the lofty claims made at 
the launching as to noncommercial alms h 
the project running up against the hard 
facts of distribution. Unless ft certain num- 
ber of releases is forth com jog each month h 
distributors soon become dissatisfied. Re- 
tailers often refuse to handle a new line 
that is unable to tic up established artists to 
exclusive contracts. Candid has yet to reach 
the market place in n.any areas, and may 
do so only through the remainder route r Col- 
lectors should keep their eyes peeled, as 
the opportunity to obtain desired items at a 
reasonable price may disappear ruther quickly. 
Everything in the catalog meets the same 
high standards of production as the current 
Terry offering, and there is something to 
suit every taste. If the gaps in euough col- 
lections are filled now, Candid could get an- 
other lease on life, 

Thelonious Monk with John Coltrane 

Jaziland Stereo JLP946S 

As contract restrictions were never cleared 
away to permit a location recording at New 
York's Five Spot Cafe when Tbelonious Monk 
and John Coltrane played thore in 1057, it 
was thought until now that no tangible me- 
mento of the historic meeting existed. Luckily, 
Riverside .slipped the original quartet into 
Reeves Sound Studios long enough for at 
least three numbers in stereo, and removal 
of the last legal block finally brings about 
the release of the next best thing to a re- 
cording made on-the-spot. Hearing the grou;i 
in its natural habitat four years ago was an 
experience few will forget. The sound and 
The place went together, or as J. J, Johnson 
describes it, "Since Charlie Parker, the most 
electrifying sound that I've heard in con- 
temporary ja»5t was Coltrane playing with 
Monk at the Five Spot. It was incredible, like 
Diz and Bird." 

Apart from Coltranes heralded "sheets of 
sound," the entire group did things with 
tfound unheard of before or since. Anyone 
who was there should bo able to select the 
right volume sotting to accurately recreate 
the sharp impact of the iuterplay between 
tenor sax and Honk's piano. Others less 
fortunate should be advised that listening at 
more than a comfortable room level is neces- 
sary if the same kluetic effect is to lie 
achieved at HoiBe. Stereo also helps, and 
J&ck Higgins engineered the date with due 
regard for the proper placement of Shadow 
Wilson , drums, and Wilbur Ware, bass, to 
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music room 

designed 'by Marion Heuer. , . 

furniture by Haruey Probber... superb hi-fi/stereo with source of sound 
by Shure . . . piano by Baldwin . . . carpeting by V'Soske 

. . , fabrics by Boris Kroll, hi-fi/stcrco amplifiers and preamplifier by Marantz, automatic turn- 
table by Garrard j turntable by Thorcns, speaker systems by Acoustic Research, FM/MX 
Multiplex tuner by Sherwood, tape player by Ampcx, Stereo Dynctic Phono Cartridge and Tone 
Arm by Shurc, PLUS 55,000 cash to add a new room to your home or remodel an existing 
room from original plans by internationally renowned interior designer Marion Heuer, A.I.D. 
No purchase is required; simply listen to a Shurc Cartridge demonstration at your hi-fi dealer's 
showroom and describe your reaction to its singular sound recreation qualities (in 25 words or 
less). If your statement wins you can begin building your music room. Should the winner 
have purchased a Shurc car tridge as a result of the demonstration, a magnificent S1,000 RCA 
Victor stereo record library will also be supplied, as are all other awards, by Shure Brothers, Inc., 
222 Hart re y Avenue, Evanston. Illinois. Entry blanks and details at hi-fi dealers only. 
(Contest ends February 28th, 1962.) 
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tnsnre a realistic oalunce. Three alternate 
musters unearthed from other sessions fill 
out Uie set h so it looks as though River- 
side has nothing more by tlie quartet hidden 
away. Besides writing nil the material. Monk 
plays nearly tea minutes of unaccompanied 
piano on Functional. 



los Muchucambos: Percussive Latin Trio 

London Stereo SP44012 
Los Chiriguanos: Pulsating Sounds Of 
Paraguay 

Elektra Stereo EKS7702 

As each major label has succeeded in 
duplicating the stereo hijinks of its neighbor, 
the men in charge arc Anally looking for 
something new and different, A little busli 
bv&tlitg among Parisian cUibs uncovered these 
IWQ South American groups, both of which 
feature soloists playing the Paraguayan harp. 
Audiophiles and followers of ethnic byways 
alike should treasure an instrument that 
will "tnnke evil spirits fly, make the rivers 
stop flowing, make the cattle forget to eat/' 
Of course, Phase 4 engineers emphasize the 
percussive unties of JL-os Muchucambos, and 
the trio bestirs itself to rhythmic frenzies 
with the aid of such unusual objects as the 
tuujba, eharanga and tambora. ltafael Gayoso 
and Romano Zanotti harmonize masculine 
and romantic counterparts to the saucy 
vocalising of Julia Cortes h who introduces 
the lively Kuropean hit Pcpito 3 then delivers 
the slow h searing Aztec lament Subo Subo. 
Harpist I^nacLo Aldcrette appears as guest 
on three traditional native themes. Novel 
arrangements completely reshape such l^atiu 
favorites as La Vucaravha, G-raiida t Perfidut, 
and Adion. 

Los Chiriguanos are two members of the 
Ohlrigun Indian tribe who met in Paris, 
where they were spotted by Fred I-Iellerman 
while playing at resettle on the Left Bank. 
Hellermnn recorded the pair at Barclay 
Studio Hoche and brought the tapes to 
America. Pablo Vincente Morel made his 
S7-string guflmul harp himself, and it hears 
a poetic and physical resemblance to the large 
Irish harp. However, its sound and rhythms 
are thoroughly Latin, and both harpists offer 
rival versions of Pajaro Gamapana., on which 
they Imitate the strange cries of a jungle 
bird waking the forest at dawn. Angel Sana- 
bria sings of his native land and plays guitar 
to partner Morel, and they blend well to- 
gether in stereo, Both programs will be 
valued for the music long after most stereo 
spectaculars ?ire forgotten. 

The SwTngin' Peters Sisters 

Capitol Stereo 5T10290 

While other more famous groups of the 
swing era hit the dust long ago, the Peters 
Sisters seem destined to go on forever. The 
three girls from California played the old 
Cotton Club aloug with Duke Ellington, then 
went on to become- fixtures in stage shows at 
movie houses across the country. But their 
secret, of survival lies fn touring all over 
Europe and distant places In the Far ISast 
and South Avncrica, The.v headlined at the 
holies I3erg,ere for three years, and audiences 
in localities never reached by groups traveling 
for the State Department, or any other jaaz 
show, know about American swing because 
of the trio's determined efforts. The act is 
the same one that played the New York 
Paramount more than twenty years ago, 
right down to the gossamer costumes billow- 
ing about each three-hundred pound frame. 
They belt out the old songs in the old 
arrangements, but some coo cess ions are made 
to stereo in this London appearance with 
■Geoff Love's big baud and the assisting Pita 
Williams singers. Rollicking riffs bounce 
merrily about the stage on The Glory of Lwc, 
} Tmn't What You no, and It's D' Lovely, 
And who remembers when Chick Hullocfc 
wrote songs like Who Stole The Jam? 

The Best Of The Dukes Of Dixieland 

Audio Fidelity Stereodisc AFSD5956 

Is'ow that The Dukes are roosting else- 
Tvherc, Audio Fidelity has gathered up a 



dozen choice reu.uiants from various stereo 
discs and offers the lot at a clearance price. 
Some new owners of stereo equipment may 
still be unacquainted with The Dukes, espe- 
cially those who made last Christinas an 
excuse for taking the plunge into two-chan- 
nel sound, and they will find no better ma- 
terial to show off Iheir now toy at twice 
the price. Those owners adventurous enough 
to have played around with stereo from the 
very beginning will remember that a record- 
ing of The Dukes hastened its arrival by 
many months. The potent little group from 
New Orleans made excellent test material 
then, and the transients are just as steep 
and the dynamic just as gusty today. In- 
cluded is a wampling of the night in glory- 
land The Dnkrs spent giving a concert in 
Carnegie UaU, along with Down Th e 

Riverside, South,, aud Bourbon Street Parade. 



Bob Gibson & Bob Camp: At The Gate Of 
Horn 

Elektra Stereo EKS7207 

With seven albums listed in the Schwann 
catalogue, Pob Gibson enjoys some repute as 
a folk singpr, but whatever dignity and pre- 
tensions he may have acquired quickly dis- 
appear when Bob Camp becomes his partner, 
Kiotous good fun is the only object the pair 
seems to have in mind, and the Gate of Horn 
audience knows exactly what to expect. 
Followers of the cthnk trail should be 
warned that the one authentic touch in this 
prograjn Is the grease on the introductory 
&kiUct; Good And Greasy, Most of the songs 
come fitted with new words and music by 
one or the otlier, and they end up singing 
straight jazz choruses on Daddy RvW 'Km, and 




LOOK AGAIN 

ONLY ERIC HAS THE EXCLUSIVE VBI 

IT'S THE EXCITING NEW ERIC 3SB07. 3 CHANNEL STEREO 60 WATT "MUSIC POWER" AMPLIFIES. 

Ladies admire the satin-gold decor finishes. . .men can't resist the realism of sound reproduction. 
Here is tomorrow's amplifier... loday! Exclusive Visual Balance Inilicatui lets yuu visually pie- 
set and determine actual output to speakers! Clean response-20 to 20,000 cps; total harmonic 
distortion less than 1% and individual controls for ultimate in sound reproduction. 

A touch of the finger and sound comes alive in a way you've never experienced before! Pure 
sound . ..excitingly crisp ...brilliant! Only Eric, the West's leading AM-FM tuner manufacturer, 
could develop this advanced amplifier so perfect in engineering and so low in price, $149.95 . . . 
slightly higher in the East. Write toilay for complete specifications. 

Ask for Eric . . . highest quality at the lowest price. 



ERIC MULTIPLEX ADAPTOR, MX 60D0. Another eiample of Eric fine engi- 
neering and low price! Only the MXB0OD has tne exclusive "Stereo 
Announcer" which automatically lights up when stereo is being broad- 
cast. The unit is compatible with all Eric tuners and most other makes 
using wide bandwidth. Additional amplifier stage assures strong "fringe 
area" reception. Separate balance control for optimum separation. Audio- 
phlle net . . , SbS.Hb. MXKUU semi-automatic. .$38.95. 




ERIC 



ELECTRONICS CORPORATION 

1823 COLORADO AVE., SANTA MONICA, CALIF. 
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Betty And Dupree. Foremost among the 
original material is a humorous paean to 
The Thinking Man. An accurate and incisive 
description of Chicago tops might apply 
equally well to police forces in other locali- 
ties. Only once do they fall to hit the mark 
on Butternut Bill, which is hardly durable 
enough to draw laughter twice from any 
listeners not at the club. Bassist Herb Brown 
joins the festivities, and the whole affair 
receives a life-lite stereo recording from 
Mark Abramson, Several other albums use 
Gate of Horn in the title, but this seems to 
be the only session actually held at the 
Chicago club. 

Horry Belafonte: Mark Twain 

RCA Victor Stereo LSP1022 

The first tentative steps taken by a youth- 
ful pop singer on entering the folk music field 
are now firmly implanted in stereo, thanks to 



ItCA Victor's new system of electronic re- 
processing. Since this initial LP, Tlarry Bela- 
fonte has perfected his delivery and now 
stages presentations with his own troupe, 
but his ideas for making ethnic material 
sound both an t lien tic and appealing to The 
general populace were already fully formed, 
Millard Thomas, an old friend from the 
American Negro Theatre, assists on guitar 
tlircughout. while Alan Greene conducts on 
those portions where orchestra and ehortis 
are heard. Some of the songs are available 
in polished, later versions, and the success 
of "he refurbishing varies according to the 
amount of unnatural resonance added. None 
of lielafonte's many new partisans will want 
to miss hearing their hero introducing a 
calypso beat on The Fox, or telling the story 
of the lady with the cockeyed look on TJie 
Drummer And The Cook. 





For the 
1 family in 17 
that demands 
Recording- Studio Quality 
from their tape recorder... 

People actively engaged in the musical arts— amateurs as well 
as professionals— are finding the Continental '400' the practical 
solution to the problems of complexity and cost posed by pro- 
fessional recording equipment. 

Guild-crafted by Philips of the Netherlands— styled by the Con- 
tinent's top designers, the Continental '400' is simple to use yet 
amazingly versatile. The 3-speed, 4-track '400' offers profes- 
sional quality recording and playback, both stereo and mono, 
at moderate cost for home use. 



the/i/ore/co® 

CONTINENTAL '400' 

world's most advanced, 
most versatile, portable 
stereojmono tape recorder 



Completely self-contained wlrh dual recording 
and playback precwips, dual power amplifiers, 
stereo-dynamic microphone and two stereo- 
matched wide-range Norelco loudspeakers. 




VERSATILITY: 4-track stereo recording and playback, as welt as 4-track 
monopkonic recording and playback, at any of Its $ speeds. 

FREQUENCY RESPONSE: at 1>A ips, 50-18,000 cps; at 3H ips, 
50-14,000 cps; at IVe Ips, 60-7000 cps. 

PROFESSIONAL EXTRAS far no extra cost); mixing, monitoring and 
sound-on-soHnd facillztes. 

SIGNAL-TO- NOISE-RATIO: 48 db or better. 

WOW ANO FLUTTER: less than .15% at 7>A ips. 

CROSSTALK: 55 db. HEAD GAP: .00012". 

HOHTH AMERICAN PHILIPS COMPANY, INC. High Fidelity Products Division 230 Duffy Air-en us, HlekivilJ 1 ?. LI., H.Y. 
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Frank Sinatra: Sinatra Swings 

Reprise RSL1704 (4-track stereo tape) 

It is common knowledge that Frank Si* 
natra's Capitol contract made him unhappy, 
and everyone thought the amount of loot 
going into company colters was the reason. 
Kumars even had the singer holding hack at 
sessions, hut Inhibitions were never men- 
tioned as playing a part In Ills reluctance to 
perform. Now that Sinatra owns a record 
company and hires the publicity people, hiss 
side o£ the story is told for the first lime. 
No rash statements are made ahout his being 
inhibited though, as even the more gullible 
fans would hardly believe that, flis current 
offering is simply billed as the most unin- 
hibited ever, and even hardened analysts might 
throw up their hands £.t the Idea of such a 
novel complaint as being less uninhibited. 

As It is, Sinatra sounds pretty browbeaten 
on Owe** OJ An Aching Heart, and dolefully 
sympathetic oh Joe Marsala's Don't Cry Joe. 
It he nearly breaks a Mood vessel on Granatin, 
let it serve as remainder of a time when he 
teas running around Spain with no inhibitions 
at all. Rotund Hilly May and band are as 
jovial and extroverted as ever in an ac- 
companying role, and tape bounces the dy- 
namics along without repression of any sort, 

RudT Bohn: Percussive Oompah 

London Stereo SP44009 

Phase 4 engineers practice feats of leger- 
demain with the little German band of fond 
memories, contracting or expanding Its size 
at will on this outing in the Bavarian Alps. 
All the instruments usually employed at a 
small beergarden are aligned well forward, 
and solo parts are delivered with all the 
presence of the foaming head on nu over- 
flowing glass. Accordion, clarinets, flutes, 
tuba, marimba, glockenspiel, cymbals and 
other percussion strut about the stereo stage 
like characters in a comic opera. Meanwhile, 
conductor lludi Bohn cues in tuttis from full 
trumpet trombone, saxophone and woodwind 
sections as they leap from Alp to Alp in the 
background. Rating this recording as the best 
of its bind is meaningless, simply because 
there was never anything like It before. Hear- 
ing is believing, and the setting will make 
the heart of any tourist Information official 
swell with pride. Besides waltzing, marching 
and polkalng about, the lusty group whistles 
through Mack The Knife, and exchanges 
hearty toasts on Trink, Tfink, Brudvrlcin, 
Trink. 

The Modern Jazz Quartet: European Con- 
cert 

Atlantic ALP1915 (4-track stereo tape) 

One intermission during a Jazz concert Is 
enough, and this twin-pak tape runs better 
than forty minutes in either direction. Should 
the need arise to cut the performance short 
in the home, it Is always possible to stop the 
tape during the applause at the end of each 
selection. Any Imprint caused due to failure 
to rewind and store the reel will be lost in 
the tumult. Perhaps now a few persons who 
have always resented the policy of letting 
audience reaction consume valuable space will 
be able to put the bursts of applause to good 
use. Unobtrusive announcements by John 
Lewis are also a help, and tile awed crowd 
sits with bated breath through every number. 

As to the music itself, the concert reviews 
a good share of the Modern Jazz Quartet's 
achievenii'ius during almost a full decade of 
coexislemw. Mxccpt for some of the activities 
at Music Inn. this is the first time the MJfJ 
lias consented to the release of a public per- 
formance. The event too:i place In Scandinavia 
in April, 1980, during a tour of Europe, and 
engineer Gosta Wiholm hit upon an excellent 
focal point for stereo listeners. The MJQ 
reputation Is maintained throughout, and 
special mention should be made of the superb 
extended versions of Milt Jaeltson'a The 
Cylinder, and Kay Brown's Pyramid. 

MONO 

Duke Ellington: The Indispensable Duke 
Ellington 

RCA Victor LPM6009 

If any Ellington record be dispensable, the 
fault lies in the processing rather than the 
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innsfc. The majority of tne twenty-four Bides 
od this rtouble-LP collection from tlte band's 
1940 to 46 period first appeared on wartime 
shellac. Original copies in good playing con- 
dition are harder to locate than many press- 
ings from earlier years, and collectors will wel- 
come the chance to replace wom-ont stock. 
The remastering does credit to the Victor 
engineers concerned, and the refurbished 
sound improves greatly on the releases of the 
war years. Dom Cem Ill's informative notes 
help to recreate an era when many youngsters 
who are just beginning to learn about jasitt 
were born, while tae program 1b arranged 
to start them off in chronological order. 

The Ellington organization, unlike other 
bands, was virtually untouched by the draft 
and maintained uniformly high standards 
all during the conflict. But unsettled times, 
along with a recording ban which lasted from 
1942 to 44, had an effect on the band and 
personnel changes occurred more rayidly limn 
ever before. Gains or losses la the trumpet 
section included Cootie Williams, Rex Stewart, 
Ray Nance, Shorty Baker, Tnft Jordan and 
Cat Anderson, Tenor-sex star Een Webster 
gave way to Al Sears, and Jimmy Hamilton 
was brought in to replace Barney Bigard on 
clarlaet. The death of Jimmy Blanton was 
sorely felt, and not until Oscar Pettiford took 
over the bass chores in 1045 did tbe band 
hear bis like again. The nineteen-year-old 
Blanton shows hoiv the art of bass playing 
was revolutionized through his efforts in two 
duets with Ellington, whose piano style 
sounds closer to its stride origins than today 
on Fitter Panther Filter, and Mr. J. li. Blues. 

Released for tbe first time ia this country 
are versions of Blue Cellophane, with a su- 
perb trombone solo by Lawrence Urown, Kay 
Davis' wordless vocal on Mood tndiQo, Blue 
Is The Hight, Blach Ueautg, and Just You, 
Just Me. Ellington's writing takes a sophisti- 
cated turn on Perfume Suite, a four-part col- 
laboration with Billy Strayhorn which was 
too exquisite and costly for most followers of 
the baud when Issued. They know how to 
accept such things in jazz by now, or else 
they have succumbed to the Twist, Among 
tbe other high points are Chelsea Bridge, 
Carnegie Blues, IStach And Tan Fantasy and 
Morning Glort/. As the two other Ellington 
LPs available on Victor cover the same era. 
the band's output from this period must be 
about exnausted, so perhaps company heads 
will dig back further on the next visit to 
the vaults. 

Al Viola: Guitar Lament 

Wold-PacifleWP1408 

What may become the guitar student's 
lament 1k » definite gain for the listener 
In this Instance. A) Viola wraps up a doSfen 
solos to go along with the printed scores 
contained In an instruction book, vliicli be 
wrote for Leeds Jlusic. The Hollywood 
virtuoso plays concert guitar in flamenco, 
jnsra and classical styles, and tbe novice 
will need to work bard before mastering 
them all. Viola cites his own favorites as. 
"Segovia, Laurlndo Almeida, George Van 
Eps — -and that's it!" However, two other 
guitarists come to mind on hearing Viola's 
elegant touch on jn?,z numbers, which he 
treats less blandly than Johnny Smith yet 
not quite so earth ily as Charlie Byrd. Is 
any event. Viola belongs In top company, 
and his thoughtful and varied arrangements 
are all based on such vocalists favorites as 
Lover Man, Bluck Coffee, and d. Sunday 
Kind Of Love. Recordings of acoustic guitar 
are too scarce for collectors to pass this one 
by, and engineer Richard Bock outdoes him- 
self in the department of pure sound. 




Remember those in need across the world. 
Every $1 sends one gift package thru the 
CARE Food Crusade, New York 16, N. Y. 
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TRANSISTOR 



{from page #6) 
have described it the circuit suffers from 
the usual disadvantage o£ elass-A cir- 
cuits : a 2-watt amplifier draws some 8 
watts from the battery the whole time it 
is switched on even though no signal is 
being amplified. There is, however, an 
interesting extension of the circuit, the 
floating-bias amplifier, which can he a 
real power economizer. I shall describe 
this in a second part to the article. This 
modified version of the amplifier is quite 
as efficient as a class-B amplifier and to 
my mind very much easier to build. 



AUDIOCLINIC 



{from page d) 

the only controls on your present unit 
wlii cli you will need to use will be the 
tuning knob, the AM-FM selector and the 
on-off switch. When the tape output con- 
nection is employed as has bean discussed, 
you must connect your tape recorder to 
the appropriate output on the integrated 
unit. This will provide the means by which 
you ca.n record from either the tuner or 
from any other input fed into the inte- 
grated unit. JE 



EXCLUSIVE ! 

Startling new features available only in Audio Dynamics 
components provide almost unbelievable performance. 




Forget about itleshl wear, l'hiy records 
at peak performance even if the;' are 
warped, Hear the entire aiitlible range 
without distortion. How? With these 
technically superior features available! 
unlv in Audio Dynamics components: 
Fir.ft, the ADC-l and ADC-2 ciirtnd^ea 
tfvat give you : 

Lowest stylus mass: n mere half-milli- 
gram eliminates high frequency distor- 
tion and helps to provide excellent chan- 
nel separation. 

Unusually high compliance; at least 20 
x 10 u cms/dyne, delivers clean, tight bass. 

Both of these tjuaiitics result fri : 
Lowest tracking force: less than 1 gram!, 
renders record wear and distortion negli- 
gible. 

Next, The 1'ritchurd Tone Arm : 
Very low inertia with perfect balance: 

gives highly stable tracking lit low stylus 
pressure. 

Only I'/i" rear overhang: makes instal- 
lation easy in the tightest cabinet space. 
The side thrust compensator: first of its 
kind in an American model, helps to main- 
tain even groove wall pressure. 



in- 



Single ball bearing mountings: Mini 
mize lateral -vertical friction. 
An accurately machined and treated 
walnut tone arm: suppresses extraneous 
resonances. 

New type wire guide: Tone arm wire 
can no longer exert drag on the moving 
system. It moves as a unit on its own avis! 
Plug-in head: easily accommodates all 
quality cartridges. 

And now the Pritchard Pickup System, 

By combining the ADC-l cartridge and 
the lhitchai'd tone arm, a remarkable sys- 
tem is produced. This system tracks at 
S A gram! Surely with these exclusive;, it 
is worth your while to hear superb Audio 
Dynamics components at your dealers' 
today I 

pritchard Pickup System Model ADC-85 S8S.D0 
Pritchard Tone Arm Model ADC-40 39.50 
PlUf; In Cartridge Shell Model ADC-S40 6.95 
ADC-L Stereo Cartridge 49.50 
ADC- 2 Stereo Cartridge 37.50 
For mure information on Audio Dynamics 
components, write: 

AUDIO DYNAMICS CORPORATION 

1677 Cody Avenue 
Ridgewood 27, New York 
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HAROLD LAWRENCE 



3 5- mm Magnetic Film 



Utah's High -Fidelity 
CONTINENTAL 
SPEAKERS 




C12RD 12" 
WOOFER 
2 Lb, Alnico 
V Magnet and 
2" Voice Coil 



YOU GET LIFE-SIZE SOUND in every 
range, from 20 to 20,000 CPS, with 
Utah's precision-engineered stereo/ 
high-fidelity speakers. Tweeters and 
mid-range speakers feature a specially 
engineered horn formula to enhance 
"presence". Each speaker has color- 
coded 4-way terminals. 




I1M Franklin SI. 

HimlinQlon 

Indiana 



I Please mail me prices, specifications and 
J performance details of your Continental 
I speaker line. 



NAME, 



ADDRESS. 
CITY_ 



_ STATE.. 



Just whun it has readied a self-styled 
peak of technical perfection, the re- 
cording industry casts off old tech- 
niques and grows new ones. Its latest molt- 
ing — tlie adoption of 35-mm magnetic film 
- has tlie average record collector scratch- 
ing his head. His first reaction is to place 
tlie new medium in the category of photog- 
raphy: "Why use film to make discs?" Ob- 
viously; he reasons, the new product is not 
a picture-record (although engineers in 
England and elsewhere have been experi- 
menting with a sight-and-sound disc for 
several years). Is it then a movie-style 
sound recording, a. la wide-screen stereo? 
Or is it merely a gimmick to boost the Bales 
of records? 

Before proceeding to tlie whys of 35-inm 
recording, a description of the' medium it- 
self is in order. 

The 3ti-mni film strip used in sound re- 
cording is identical with that of its optical 
counterpart in almost every detail. The 
cellulose-acetate base is 5 mils thick, nearly 
four times the thickness of professional 
magnetic tape stock; the perforations (64 
per foot) conform to the standard sprock- 
ets of film machines and still cameras de- 
signed for 35-mm film ; and the strip is 
transported past the heads at a. speed of 18 
ips. When used exclusively for sound re- 
cording, the stock is fully'coated with the 
i same iron-oxide mixture applied to mag- 
i netic tape. 

Loading film on the vertically mounted 
machines is an intricate procedure com- 
pared to tape loading, because of the idlers, 
flywheels, and clamps around and beneath 
which the film must be threaded. (See 
photograph.) An experienced film recordist, 
however, can perform the operation in 15 
seconds, only a few seconds longer than the 
time required for threading magnetic tape. 
Unlike tape, which can be fast- wound with- 
! out leaving the threading path, magnetic 
; film must be removed from its guides and 
rewound along separate idlers. To facilitate 
the location of "takes," index stickers are 
generally placed on the film base. 

Magnetic fflSl recording is a costly under- 
taking. A roll of 35-mm magnetic" film is 
three times as costly as a. lO^-in reel of 
'/aim tape; and since the film contains only 
a third of the recording time available on 
the tape, the film user pays nine times more 
per minute of program material. 

Do the advantages of 35-mm magnetic 
Him recording outweigh its Rolls lioyce 
price? 

Stripped of the adman's high-flown prose, 
the new film medium definitely represents 
a step forward in the art of high fidelity 
sound reproduction. Here are some of its 
benefits : 

The thicker film base virtually eliminates 
the bugbear of print- thro ugh, and pro rides 
a more stable storage medium. Because of 
the nature of the transport mechanism, the 
film is guided rather than pulled past the 
recording head. The closed-loop film path 



with damped stabilization guarantees flut- 
ter-proof operation and makes for better 
transient response. The faster recording 
speed of IS ips represents another advance. 
The width of each of the three tracks on 
magnetic film is 220 mils, as opposed to 90 
mils on ^-in., three- channel magnetic tape ; 
this makes possible the reduction of back- 
ground hiss to the barest minimum. The 
dramatic improvement in the signal-to-noise 
ratio is most apparent at first hearing in 
softer musical passages. For example, a 
limpid solo clarinet, a pianissimo harp glis- 
saudo, or a high tremolo whispered by the 




26 W. 9th St., We* York 11, A*. F. 



Fig. 1. Engineer Ted Gosman loading 35- 
mm film at the Bayside Sfudio of Fine 
Recording Corp. 

(Photo 6y the author i 

violins emerge now with a cleaned-up, trans- 
parent purity of sound in which the acous- 
tics of the hall are more realistically 
projected. 

Recording with 35-mm Film 

There is nothing a symphonic conductor 
dreads more than the voice which issues 
from the intercom bo?; near his podium: 
"We have to reload!" When the announce- 
ment interrupts a particularly good take, 
the panting maestro must hold himself in 
a state of suspended inspiration while the 
engineers feverishly load the machines. 
With magnetic tape, he can record con- 
tinuously for some thirty minutes, arrang- 
ing Ms rest period to "coincide with the 
reloading operation. Even with this lati- 
tude, there are times when a fast re-load is 
necessary. Recording with a 35-mm film 
aggravates the situation. Faced with a. 
ten-minute deadline, the recording director 
must plan his break -points with extreme 
care. He eannot now afford the luxury of 
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allowing the machines to roll more or less 
continuously during a series of takes, but 
must start and atop like an auto in down- 
town traffic. Paradoxically, the advent of 
35-mm film recording takes us part of the 
tray back to the days of the 7Sj-rpm disc 
with its limit of ±4 minutes, 

Until recently, magnetic film editing 
was performed exclusively with the "Movie- 
ola," the machine designed for motion pic- 
ture work. The editor operates this device 
by means of a foot pedal, the film is fed 
over the playback head at 18 ips and into 
a large cloth basket. When the splice point 
has been established and marked with a 
crayon pencil, the strip is rewound, placed 
on an optical spliciug block of non-mag- 
netic material, and cut diagonally by a 
guillotine. Then the butts are joined by- 
means of a clamp and sprocketed splicing 
tape. For purely sound recording, tlie 
movieola is a cumbersome editing instru- 
ment. Other more practical arrangements 
have been made in recording studios both 
here and abroad. 

In motion picture production, synchro- 
nization of course plays an indispensable 
role. The various cinematic components — 
music, sound effects, sight, dialogue — all 
must occur at precisely the right points ia 
the final "mix." Each track is therefore 
"scored" in synchronism with all other 
tracks. A footage counter (or "reader") 
enables the editor to plot the entry, dura- 
tion, and close of each "clement." Music 
recordists seldom utilize this built-in fea- 
ture of the 35-mm film medium. On special 
occasions, however, it is absolutely essential. 
A case in point in Beethoven's "Welling- 
ton's Victory," in which the composer in- 
dicated the exact spots at which the sounds 
of battle were to be integrated into the 
musical score. He pinpointed 188 eannon 
shots and 26 musket volleys, specifying 
their direction as well (French on the left, 
English on the right). In the Mercury ver- 
sion of thia festive work, the musie was 
recorded in London, the cannon and mus- 
kets at West Point. The gunfire and musie 
tracks were run off in perfect synchroniza- 
tion using five magnetic film recorders, each 
sprocket- driven from the same current 
supply. 

Magnetic film recorders capable of hold- 
ing 30-minute rolls are used in the film-to- 
laequer transfer. The bulky masters are 
then stored in heavy-duty metal cans (total 
weight; approximately 16 lbs.). In this age 
of miniaturization (tiny transistor radios, 
slim TV receivers, ultra-miniature 8 -mm 
still cameras, and so forth) these ponderous 
rolls of edited magnetic film seem 
strangely anachronistic. /E 



CAMPBELL 

(from page 59) 

Mr. Campbell's concept of how the ears 
work that I hardly know which errors to 
point out in a short letter. First, multiply- 
ing the number of nerve fibers by the num- 
ber of bits per second capability of each 
does not give you the bandwidth or band- 
pass of the ear. If a telephone cable car- 
ried ten telephone circuits, each capable of 
handling, say, 4000 eps, you surely wouldn't 
say the bandpass of the cable was 40,000 
cps. And if such logic were correct, as 
stated by the author, there would be no 
capability left for loudness detection since 
the full capability would have been used 
for frequency detection. Furthermore, each 
nerve fiber is eapable of handling not a 
piddling 12 bits per second, but can han- 
dle up to about 1000 bits per second. 

Contrary to Mr, Campbell's concepts, the 
ears do analyze sound waves foT frequency 
components. By actual measurements of 
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action potentials on individual nerve libers 
it has been found that each nerve is "tuned" 
to a narrow band of frequencies. The band- 
width of each increases with loudness. The 
number of bits per second transmitted by 
a single fiber is a function of both fre- 
quency and loudness. 

The ears are relatively insensitive to 
phase in a com pies waveform. This I have 
read many times and have verified it on 
both myself and my wife. Mr. Campbell's 
lengthy proof of phase sensitivity is OK, 
but it was for sensitivity to phase in the 
sounds reaching the two ears. That is a 
completely different subject that has no 
bearing on amplifier design. 

I'll bet it must have been a shock to the 
Hammond Organ people to learn that no 
successful music instrument has ever been 
built that used sine waves. Depressing a 
key on a Hammond does nothing more than 
connect the outputs of a number of sine 
wave generators to the audio system. Of 
course the number of sine waves and their 
relative amplitudes are controlled, but they 
are sine waves. 

Siueward distortion as defined by Mr. 
Campbell still does not exist. The article 
was just science fiction, 

Kenneth E. Stone, 
91 Pine Street, 
lselin, N. J. 

Sir: 

Cleverly interweaving accepted science 
with imaginative conjecture has earned 
John \V, Campbell, Jr. a reputation as a 
science fiction author. There are parts of 
the article that persuade me to believe 
Campbell is sincere in his ridicule of "hide- 
bound" scientists who consider the ear in- 
sensitive to phase shift. This view is held 
in spite of his pure fabrication concerning 
"siueward distortion," An EC phase-shift 
network is given an illusory flat frequency 
response (maybe it was short circuited) 
and an erroneous attenuation — "in practice 
it takes a high-gain pentode to oscillate." 
Iswucrous triodes and transistors provide 
more than the required voltage gain of 29 
for a phase-shift oscillator With three iden- 
tical RC sections. 

On the other hand, "Physicists and acous- 
tics people have, for years, said that the 
human car is not sensitive to phase-shift 
in sound. That's still standard theory. It's 
false," is a statement requiring expansion. 
The location of point sound sources is 
commonly credited to Uvo-ear phase de- 
tection as opposed to phase distortion sen- 
sitivity. The "phase-shift" which humans 
arc incapable of detesting is more properly 
calied "phase-distortion," i.e. a steady state 
displacement of the phases of harmonies of 
a periodic waveform with respect to them- 
selves. Mounds of data obtained under con- 
trolled experiments classify the human 
auditory system as being incapable of sens- 
ing phase distortion. If these experiments 
over several decades are accurate, the ear 
is insensitive to straight phase distortion 
and therefore, since waveshapes are deter- 
mined by phase relations among the har- 
monics, the ear is insensitive to waveshape. 
I might add for those "do-it-yourselfers" 
that experiments of this type must be care- 
fully devised to avoid erroneous conclu- 
sions. Phase shift of Fourier components 
can result in rather spike-like waveforms 
which the amplifier in use may clip, causing 
audible distortion coincident with phase 
shift adjustment. Multiple-point sound 
sources (such as stereo) are to be avoidod 
for these tests, because relative phase shift 
between the amplifiers can mislead the 
listener by changing the apparent ampli- 
tude of the harmonies. Abrupt phase shifts 
are detectable as "clicks" and slow periodic 
ones as vibrato. 



If the work of physics and acoustics 
people is to be discredited by conjectures 
finked to physiology and evolution (with- 
out supporting evidence) perhaps a con- 
jecture of similar nature and opposite 
hypothesis is all that is needed to restore 
nature to equilibrium. The human auditory 
system is a twin receptor system linking 
transducers, relay stations, nerve networks, 
pattern recognizers, coders, decoders, and 
so forth, into one harmonious whole. Being 
a reliable, long life, successful system con- 
structed from rather unreliable compon- 
ents, redundancies are not only implied 
but demanded. For example, in the ear 
there are five hairlike cells per nerve fibre 
associated with frequency determination. 
Why should we depend on phase data alone 
to locate sounds? We don't! If one ear 
can locate a sound source without aid from 
the other, each ear must contain a phase 
detector. False ! Optical center Gestalt (a 
square is recognized independent of orienta- 
tion) implies auditory phase detection capa- 
bility. Persuasive but not conclusive. 
Auditory Gestalt could just as easily be 
the ability to recognize aurally a clarinet 
independent of the orientation of the in- 
strument. 

With the cochlea of the ear eapable of 
resolving frequencies which differ only one 
part in a hundred, it seems quite proper 
to view this part of the auditory system as 
a Fourier analyzer. Thus, every impinging 
waveform is resolved into its sinewave 
components at proper relative amplitude. 
After propagating through several fre- 
quency non-linear linkages (see Fletcher- 
Munson eurves) it would be naive to be- 
lieve that phase relations among the har- 
monies have been preserved in the imping- 
ing sound. Even in the presence of phase 
distortion in the ear, if both right and left 
channels have similar phase distortion, a 
common data processor can still perform 
phase and time discrimination. iSTofe this 
point well, for it shows any common right- 
left phase distortion will not affect the 
ability to locate a sound source and there- 
fore phase relation between fundamental 
and harmonies is unimportant even at thu 
source of sound. Hence, waveform is un- 
important in the battle for survival of the 
fittest. 

Relative right-left phase should not be 
our only source of direction information. 
In abrupt noises, the time displacement 
between the spectrum impinging on one 
ear and the other ear gives a very rapid 
location signal to the brain, making us 
jump the right way when lions roar. In 
addition the 180-deg. ambiguity of our two 
sensor system is minimized by our "pointed 
ears" which alter the rearward spectrum 
drastically. Likewise, spectrum changes re- 
sulting from trees, bushes, and head inter- 
ference aid the survival of a one-eared man, 
but lie's still more vulnerable than the two- 
cared type and eventually would be ex- 
terminated by the Stereo model, 

A baritone and a soprano singing har- 
mony sound quite pleasant to the ear, in 
spite of the fact that drastically different 
waveforms are being emitted from the tone 
sources. If their tone relation is a musical 
third, the third harmonic of the baritone's 
note is the same frequency as the second 
harmonic of the soprano's note and the 
same respectively for the sixth and fourth, 
ninth and sixth, and so forth, harmonies. 
In view of this consonance having nothing 
to do with waveform and everything to do 
with harmonics, still further strength is 
given to the argument that the auditory 
system must resolve a sound into its sine- 
wave components. 

T. C, Penn, 
911 Northlake, 
Richardson, Texas 
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NEW PRODUCTS 



• SLim-Iiiue Speaker System Kit- Designed 
to permit complete assembly* even by an 
unskilled person, in less than an hour, the 
now Model KS-1 speaker system kit is 
claimed to be the first slim-line kit in the 
high fidelity field. The KS-1 includes a 3- 
way speaker system with crossover net- 
works, finish-sanded birch or walnut cabi- 
net, grille cloth, AcoustiGlas padding, and 
stage -by- stage instructions. The system is 




only 5 *i -in, deep, high, and 1 S-in. 

wide. The speaker complement includes a 
If)-in. woofer, a 5-in, mid-range, and a 2- 
in h super tweeter. Crossover is at 1400 
and 5000 cps and impedance is S ohms. 
Price of the kit in birch is SoG.oO; the 
factory -ass em bled system costs $S4.50. In 
walnut the kit costs $64.50 and the as- 
sembled system cost $89.50, Fisher Radio 
Corp., L. L C + , N. Y. B-l 



4 Modular Design AM-FNL-Stereo Receiv- 
ing 1 System* Featuring' modular design, 
the new H. H. Scott Model 355 receiver 
includes an -stereo tuner, an AM tunei\ 
a stereo control center, and SO- watt am- 
plifier. The modular concept permits com- 
plete isolation of the heat-producing power 
amplifier, which can be physically sepa- 
rated from the rest of the unit and in- 
stalled up to 50 feet away from the main 
chassis. Each section Is self-powered. The 
355 includes a stereo^guide which helps 




locate FM-stereo broadcasts, FM sensi- 
tivity Is rated at 2.5 (IHFM), the con- 
trol center includes provision for two low- 
level inputs, separate bass and treble con- 
trols for each channel, stereo balancing 
faculties, complete tape recording and 
monitoring facilities with front panel con- 
trol and output. Complete specifications 
are available. H* H. Scott, Inc., Maynard, 
Mass B-2 
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CORRECTION 

Last month's Test Equipment 
Roundup erroneously showed the 
wrong photograph for the B & W os- 
cillator. Here is the correct one. 



B & W 

* Model 200 Audio Oscillator. The Barker 
& Williamson Model 200 Audio Oscillator 
is intended for use where a stable, ac- 
curately calibrated source of frequency 
from SO cps to 30,000 ops Is required- The 
Model 200 achieves its SC^OOO-cps range 
in three steps, each step being continuous. 
The output, is 10 volts info a. 500-ohm 
load, with an attenuator available to 
reduce the output if necessary. The Model 
200 utilizes an RC oscillator circuit whose 




output achieves harmonic distortion of 
k;ss than 0>5 per cent from 100 cps to 
15 T 000 cps at 10 volts output. Frequency 
response better than ± 1 dh is claimed 
over the SO cps to 15,000 cps range <500- 
ohm load), with stability exceeding 1 1 
per cent. No zero reset or line calibration 
is required and dial calibration is ac- 
curate to ± 3 per cent of scale reading. 
Barker & Williamson, Inc.. Bristol, Pa. 
Price: $135.50. 

• Transistorized B-Watt Amplifier, The 

McMartin Model LT-B0 transistorised am- 
plifier is designed for general purpose 
audio and public address applications. 
Providing S watts for continuous duty, 
the LT-S0 also provides a peak power of 




20 watts. No input transformer is required 
for a telephone line input although a plug- 
in GOO-ohm transformer is available, A 
special feedback circuit prevents the tran- 
sistors from being damaged upon removal 
of the speaker load. The power transistors 
are fused to protect them from being de- 
stroyed in event of an overload. Power 
response is ± 2.0 dh from SO cps to 15,000 
cps. Transistors include five 2 N 2.41, one 
2N114, and two 2N251. Hum and noise are 
— 60 db below S watts for microphone — 70 
dh below for program, and -65 db below 
for phono (with accessory preamp). Con- 
tinental Manufacturing Corp., Omaha, 
Nebraska. B-3 

» Medium Priced Speaker System. A new 

medium priced speaker system is available 
from Sherwood Electronic Laboratories, 



The Sherwood H+ Ravinia" 3-way 3-speaher 
system features response within +2 db 
from i5 cps to 17,&00 cps with low Inter- 
modulation distortion and peak-free tran- 
sient response. The system consists of a 
12-in. woofer; an S-in. mid-range speaker 
with sealed, Fiberglas-lilled backplate; and 
a 2^ -in. ring radiator super-tweeter, also 
with Fiberglas-nlled backplate. Crossover 




points are GOO cps and 3500 cps with 12 db 
per octave attenuation. Level controls are 
provided for mid-range and tweeter bal- 
ance. Cabinets arc available in three fin- 
ishes; walnut, unfinished hardwood* and a 
utility finish. Price for the walnut fin- 
ished SR-3W is U39.50. The hardwood 
and utility finishes are respectively SI0 
and $20 less, Sherwood Electronic Labora- 
tories, Chicago, 111. B-4 

* Condenser Microphone System. The 

Schoeps Model M221/26 microphone sys- 
tem utilizes a. single metal diaphragm an<3 
is available with a multiple pattern cap- 
sule. It is claimed to be the only condenser 
microphone featuring :l low inertial dia- 
phragm with three acoustically selected 




patterns. The M221 series is available with 
a number of Interchangeable condenser 
capsules. Nonlinear distortion is main- 
tained below 0,3 per cent at levels up to 
115 db above 0,0002 microbar. A special 
attenuator can be installed between cap- 
sule and preamp to prevent overloading. 
A full range of accessories are available. 
International Electroacoustics, Inc., New 
York. B*5 

• Three- Way Speaker System, A new loud- 
speaker system featuring a type of trans- 
ducer new to the high fidelity field is being 
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The sound is so smooth ... so effortless . . . that you'll 
swear the musicians are sitting right inside your H. H. Scott 
speakers. Actually, this amazing sound is achieved by a 
unique and important advance in speaker design. 

The key to this advance is a radically new crossover net- 
work design. This Scott designed network is different from 
conventional crossovers. First, the low-range Scott woofer 
operates over a very narrow band of frequencies assuring 
smooth reproduction of fundamental bass tones. The higher 
crossover frequency of conventional networks forces these 
woofer units to provide response into the mid-frequency 
range resulting in compromised performance. Second, the 
Scott network is designed so that crossover points do not 
cause dips affecting smoothness of the overall response. 

Scott's three-way speaker systems perform as if they were 
composed of one perfect speaker giving smooth and accurate 
response over the entire audio range. 

The new Scott speakers have won praise from leading 
critics and musicians. Audio magazine said . . . "The S-2 
provides a well-balanced tonal picture . . . The transition 
between frequency ranges is quite smooth ... a remarkable 
device." 

As Berj Zamkochian, famous organist of Boston's leading 
Symphony Orchestra, said after listening to a recording of 
his own performance over Scott speakers: "I have never 
heard any reproduction of organ which sounded so faithful 
to the original. I feilt I was sitting in the center of Symphony 
Hall." 

Hear superb H. H. Scott speakers for yourself. We are 
sure you will agree that they are the finest musical repro- 
ducing systems ever made. 



H, H. Scott speaker systems are available in three 
models. Modal S-2 Wide-Range System — A 
Three-way acoustic compliance system con- 
sisting of a low resonance high excursion woofer, 
two dual-cone mid-range units and a wide-disper- 
sion tweeter. Model S-3 Wide-Ranae System — 
Three-way system of truly bookshelf size. Depth 
Is only iW. Model S-4 A modestly priced, two-way 
acoustic compliance system. Uses same type 
multiple crossover circuitry found in higher priced 
S-2 and S-3. All three systems are available in your 
choice of oil-finished walnut, hand-rubbed ma- 
hogany, unfinished hardwood and unfinished 
pine. Prices start at $89.95 for the S-4, $114-95 for 
the S-3, and $179.95 for the S-Z. All prices slightly 
higher West of the Rockies. 

Write for complete technical details, and new 
1962 catalog. 
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H.H.SCOTT 



H. H. Scott Inc., Ill pQWdarmill R<J„ Maynard, Mais. 
Export: Merhan EiBortim Ccfp., «B Broadway, N.r.C. 
Cin»ua: Mils Radio Core., St) Wlntoid Avo., Toronto 
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SONOVOX 



MAGNETIC STEREO CARTRIDGE 
model S X ~ 1 

SPECIFICATIONS 

Responce J0~2O.(X»ep3 

Out put . iV fSfm/ ( , 000 c/s 

Channel Isolation ... . 20 OB fj- F2. COO c/s 
Channel Balance • -0.5 dB a: I .(XJOc/e 

Coapbance 3 x io -6rTr /ayne 

Lta<3 HoslEtaECe 50-70^1110 Onus 

TYackiru; Force 3 Rraas 

stylus c ,.7 nil Diaacca 

height - - ]2 r SKraiflS 



SONOVOX 



SONOVOX CO. 

(01 Tcl.lwrjrTuiliL.c^o, Sfljbtr¥B& 



LTD . 



Circle TOA 



YOU 

SAVE 

MONEY! 

RUSH US YOUR 
LIST OF HI-FI 
COMPONENTS 
FOR A SPECIAL 
QU OTAT1 O N 

WRITE FOR FREE 
AUDIO DISCOUNT 
CATALOG A- 1 5 

New fow prices on ampli- 
fiers, tuners, tape record- 
ers, speakers, etc. 



KEY 



ELECTRONICS CO. 
720 LIBERTY ST, 
NEW YORK 6, N.Y. 



marketed by Eogen and Rich, Inc. The 
RLch 20/20 series utilizes a pneumatically 
loaded cone-type "woofer which drives a 
non-resonant dome to obtain good effi- 
cioney with relatively small cone excur- 
sion. The mid-range and tweeter units 
utilise the new transducer design which is 
similar to an electrostatic speaker in that 
the vibrating surface is flat, but unlike 
electrostatics in that, they do not require 
high pbT&risstits voltages. Instead the flat 
voice coil and transducer is mounted be- 
tween bar magnets and operates from the 



Association Inc., 
Groye, N. J. 



67 Factory Place, Cedar 
B 8 



Circle 70B 




normal speaker connections of the ampli- 
fier. The tweeter is essentially the same as 
the mid-range unit hut utilizes a corru- 
gated sheet rather than a flat surface. It 
is claimed that the efficiency of the Rich 
20/20 system is from 6 to 10 db higher 
than most of the available low -efficiency 
systems presently marketed. Input Imped- 
ance is S ohms and power handling capacity 
is GO watts of program material. Crossover 
frequencies are 1000 cps and 6000 cps. 
Minimum recommended amplifier power is 
20 watts. Price of the Rich 20/20 in oiled 
walnut cabinet is S200.00. Eogen ana! Rich, 
Inc., Yonkers, N. V. B-6 



NEW LITERATURE 



• Relay Catalog. Universal Relay Corp. 
has recently released their latest 20-page 
illustrated bulletin, listing and describing 
many of the 1,200,000 relays, steppers, 
sensitrols, solenoids, contractors, recti- 
fiers, and related items from their normal 
stock. Most of the different items shown 
are carried in stock in production Quanti- 
ties. Universal Relay Corp., 32 White 
Street, New York 13, New York, B-7 

« Thin Speaker Systems. Advanced Acous- 
tics Co. announces the availability of a 
new 2 -color catalogue sheet covering de- 
scriptive material on theh' new Wafaire 
Ei-Phonic Coupler thin speaker systems* 
The Wafaire reproduces the full range of 
the audio spectrum by means of a large 
wood panel which vibrates as a single sys- 
tem. The resulting speaker system is only 
3^-in. thick and can he hung on a. wall 
like a picture or concealed within a walh 
The new catalogue sheet provides full 
specification data, descriptive material, 
prices and other information. In addition 
to the Wafaire catalogue sheet free re- 
prints of technical articles covering the 
bi-phonic principle can also be obtained 
upon written request. Electronic Research 



• Revised "Guide to HI Pi." A completely 
revised and updated version of their 36- 
page booklet entitled "Guide to High Fi- 
delity Stereo and Monophonic Sound" has 
been published by EICO, Written by 
Minnie Horowitz of EICO's engineering 
department* the booklet covers such sub- 
jects as the "factors comprising high- 
fidelity" (including the nature of sound, 
and the problems that a sound reproduc- 
ing system has to contend with- — harmonic 
distortion, interference* and the like): the 
component parts of a high-fidelity sys- 
tem ; the meaning of stereo and how to 
convert a mono system to stereo: and how 
to save money when buying high fidelity 
equipment. The revised version of the 
booklet takes into account all the develop- 
ments that have come along in this fast- 
moving field since tits first edition was 
published. It is available from EIGO for 
25tf to cover the cost of postage and han- 
dling. EICO Electronic Instrument Co., 
Inc., 33-00 Northern -Blvd., LXC, 1, Y, 

B-9 

« Citation Kits Broclmxe. A new question- 
and-answer brochure, explaining the fea- 
tures, installation, construction, and phi- 
losophy of the Citation high fidelity kits* 
is now available from Harman-Kardon, 
Inc. Among the questions answered in the 
S-pnge brochure are: What is a blend con- 
trol and how does it operate? How are the 
Citation preamplifiers and tuner installed 
within a cabinet? How does the packaging; 
used in Citation help save the kit builder 
time and effort? Why is it necessary to 
extend the frequency range of an ampli- 
fier beyond the normal range of hearing 
if no one can hear beyond 20,000 cps or 
below 20 cps? The brochure is available 
free by writing to: Citation Division, 
Harman-Kardon, Inc., Plain view, L<ojig 
Island, N. T, B~10 

• Four- Track Tape Recording Booklet. A 

booklet describing four-track tape record- 
ing has been published by Minnesota Min- 
ing and Manufacturing Company (3M), 
The booklet is a. non-technical description 
of the method and its benefits. Four-track 
recording, the booklet points out, demands 
not only superior equipment, but also the 
highest quality tape. However, It is the 
most economical method of tape recording 
yet devised, because more sound can be 
recorded on a given length of tape* The 
pamphlet is available by writing Dept. 
Y 3.-022, Minnesota Mining and Manufac- 
turing Company, 300 Bush Avenue, St* 
Paul C, Minnesota. B-ll 

• Precision Test instrument Catalog* and. 
Teclinical Reviews- New 24-page short 
Catalog ES-10 listing" the complete Bruel 
& Kjaer line of intergrated sound, vibra- 
tion and data analysis instrumentation is 
available from E & K Instruments, Also 
available are two 22-page Technical Re- 
views "RMS Recording of Narrow Band 
Noise With a. Level Recorder" and "Effec- 
tive Averaging Time of an RMS-Level Re- 
corder." Influences in the Level Recorder 
that affect the measurement of the theo- 
retically true rms value of a statistically 
fluctuating signal are extensively ex- 
plored. To obtain copies of the Technical 
Reviews, request TR-4-60 and TR-1-61. 
B & K Instruments, Inc., 3044 West 106th 
Street, Cleveland 11, Ohio, B-12 

• IiOudsperUcers and Systems. James E. 
Lansing Sound, inc. has issued a 30-pago 
pocket-size brochure on its JEL Loud- 
speakers and Loudspeaker systems. The 
new publication is numbered SC-509. The 
first part of this publication is devoted to 
extended- range speakers, low -frequency 
drivers d high-frequency drivers and horns, 
and dividing networks. The second half of 
the catalogue is devoted to JEL loud- 
speaker enclosures smarting with the Para- 
gon and the Metregon stereo reproducers 
plus more than a dozen smaller sizes each 
of which is available with or without Its 
own complete sound system. James B. 
Lansing Sound, inc., 324& Casitas, Los An- 
geles, Calif. E-13 
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LIGHT LISTENING 



(from page 10) 



by l J flul Lavulle hns always been one Gf the 
tJu&hier orgftnizntions among the big-time 
bands. This la an outfit with a youthful "flair, 
ita luose-gaited swing reflecting LavnJle'a very 
.active participation in the affairs of school 
and college hnmls acvoa^ the country. No mili- 
tary band is apt to tackle Sousa'a marches 
■with quite the swaggering showmanship of 
tills crew. Much of this spirit is traceable to 
the flays when the band was called upon to 
-win the immediate attention of radio and tele- 
vision audiences. The program includes just 
about every well-tcnown Sousa march. For a 
final touch, J-avnlle adds a simple device that 
-could spruce up other albums of this sort — 
-drumming segues "hat carry over interest 
from one inarch to the next. The sound is 
refreshingly crisp and the miking pattern, 
with a pickup pattern more distant than aver- 
aye, puts the entire band in the spotlight. 

50 Years of Movie Music 

Decca DL 79079 

They really went back to the beginning in 
this one. The staff at Decca Records obviously 
had a lot of fun recreating Hollywood's early 
■days in this stereo recording. Start the disc 
and the lights in your room will appear to 
flicker as the nasal nickelodeon piano lurches 
into the music that accompanied the silent 
films issued at the turn of the cenntry. If 
this record is a clue, audiences of that day 
had some pretty fancy atulT lavished upon 
them aa they sat in the converted stores that 
housed the first projectors and screens. This 
upright twangs its way through excerpts from 
Poet and Peusant, Melody in F, and the IUrl 
Kimj. Equally entertaining is the early-style 
orchestral film music written and conducted 
by Jack Shaindlin who once played the plnuo 
■at the age of 10 In a Chicago silent movie 
house. .Music for chase and slapstick se- 
quences leads the way to an ancient uewsreel 
medley. This op en a with a fiery march that 
once worked equally well for national figures 
■or football games. Then follow "serious" 
themes suitable for fires or floods, jazzier 
ideas tor parading damsels in beauty contests 
aud, finally, the inevitable horse race. Kay- 
mond I3obr plays a theatre organ solo in Erne 
Ttapee's Charmaine from "What Price Glory." 
The early talkies are represented by an ex- 
cerpt from "Sunny Side Up" and the town's 
golden years come in for attention in Beyond 
the Blue Horizon from the Krnst I^ubitsch 
classic Monte Carlo, starriug Jeanette Mac- 
Donald. Other high points in Hollywood's 
story include samples or "Flying Down to 
Rio," "King Kong," "The Informer," "Spell- 
bound," "Intermezzo," and "The Third Man." 
The album brings us up to date with Elmer 
lierustein's theme from "Man with the Golden 
Arm." 



Sy Oliver; Dance Music for People Who 
Don't Donee Anymore 

Riverside RLP 97502 

The big bands are still with us on discs — 
if you know where to look for them. After 
■coasting a Jong for several seasons on labels 
that offered him only meager promotion, Sy 
■Oliver's first appearance on a It i vers id e re- 
cording may now gel him some of the atten- 
tion lie has rated since the heyday of the 
great bands of the early Forties. His present 
hand features noted starts of the Swing Period 
such as trumpeter Charlie Shavers and drum- 
mer .Ilmmie Crawford, a sidekick of the old 
Lunceford days, 3am "The Man" Taylor gives 
the band some present-day glamour in the 
reed section. The choice of tunes in this al- 
bum may tend to puzzle youngsters unfamiliar 
with the folk tune arrangements Sy turned 
out for both the Lunceford and the Tommy 
Dorsey bands. Stereo underlines the sly humor 
■of the Oliver treatment of Annie LnurlOj 
Arkansas Traveler, I'm a Little Teajiot and 
The Blue Toil Fly. 



Ray Anihony; Dream Dancing 

Capitol O ZT 723 

Many theories have been applied to stereo 
recordings of the larger dance bands. Each 
label has preferred to think that it alone had 
the best formula for effective presentation of 
a name hand. In searching for new W:>ys to 
t'stablish channel differentiation, some record 
tympanies almost outsmarted themselves as 
their orchestras became less and less recog- 
nizable. In contrast, Capitol presents in this 
tape release a major band just as it would 
be deployed in a ball room appearance. The 
spacUis-for-stereo of the key sections of the 
orchestra is completely right in its logic. Now 
the ear is free to enjoy the music and the 
illusion of depth created by the placement 
q>£ the liay Anthony trumpet in the ranks of 
Hie band. One of Hay's all-time best-selling 
albums, this set of danceable mood music 
was first issued back in 1956. For the stereo 
re -release. Anthony used the same arrange- 
ments and most of the same musicians in 
quiet favorites such as September Sony, 
I.uuruj and iltxmliyht in Vermont. 

Dancing on Sunday 

United Artists UAS 6146 

It lakes a sequel t" "Never pi] KundfLy" to 
reveal more fully the scope of native popular 
music making the rounds In Greece. The hard 
brilliance of the strumming Eouzoukt made 
famous in the Mercouri film is a prominent 
feature of this album. It is a perfect comple- 
ment to the upper-register percussion. If this 
trend in music keeps up. the names of Greek 
composers such as Hadjidakls, Thcodrakis, 
riessas, and Yacoulcff may yet become house- 
hold words over here. Some of these men have 
been busy iu music fields other than movie 
making. The varied collection of tunes offered 
here includes a few traditional melodies but 
the title song will sell the album simply be- 
cause the word Sunday appears in It. Crisp 
sound adds further seasoning to these off-beat 
iustru mentals recorded in Greece. 

Song Without End (Original Sound Track) 
ColpixQCXC 602 

This particular sound track offers better 
listening for piano pom «8 tape than it does 
on tiisc. While no playback medium can dis^ 
ionise the corny nature of some of the choral 
excerpts from Hollywood's lavish appraisal 
of the life and music of Franz Liszt, the 
sound is definitely more acceptable in the 
tape medium. In one respect tape has al- 
most uafair advantage. The man who se- 
lected the recording characteristic for the 
Colpix disc certainly placed no faith In the 
generally accepted virtues of the 3IAA 
furve. The formula, whatever its nature h 
riefies. my efforts to find a 11 titan, a hie play- 
back setting. As processed by UST, the 
sound of the piano heard throughout the 
picture In the off-screen performances of 
Jorge Bolef. has a chance to establish Its 
normal character. Liszt's pyrotechnics, 
which etnbra.Tice both ends of the keyboard, 
fare better on this reel than they would on 
the average stereo record. The chorus heard 
in Handel's Lanjo, Wagner's Pil!/rim f a 
Chorna from Tannhauscr and Liszt's U« 
Xospiro nihil has some of the boxeoMn effect 
that noticeable in the disc version. The 

Los Angeles Philharmonic Orchestra makes 
only fleet 5ng appearances in the recording. 
Perhaps it's just as well because it sounds 
only slightly better on the tape than it did 
on the tilflfe I sup pose Holly wood has its 
own proidems in determining the length of 
its so-called concert sequences in films d'eal- 
fjlg with nnii*iCi Far too much of this record- 
ing is given over to snippets of selections. 
Make no mistake Colet is good and his piano 
has received realistic recording* The difficulty 
lies hi the fact that he is heard in this reel 
for a total of only twenty-four minutes, 2E> 




Unparalleled among small 
speakers, the Model H is compatible with the 
KUPSCHORN or any other Klipsch speaker for 
stereo. Compare it with any small speaker* . . 
at any price. Priced at $221. Other Klipsch 
speaker systems up to $2 n ll2 r Write R. L. 
Mnprs:, Director of Safes, for free brochure and 
name of your nearest Klipsch dealer. 

KLIPSCH and ASSOCIATES, INC. 

BOX 36, HOPE, ARKANSAS 



ADVANCE ORDERS 

BOUND VOLUMES 

1961 Issues 
Audio Magazine 

Order Now 

LIMITED NUMBER 
AVAILABLE 

$70.00 EACH POSTPAID 
U. S. DELIVERY ONLY 

Send Order 
and Remittance Today 

Book Division 
Radio Magazines, Inc. 
P.O. Box 629 
Mineola, N. Y. 
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No. 120 

THE 4th AUDIO ANTHOLOGY 

S2.95 Postpaid 



Thh is the biggest Audio Anthology evert 
Contains i wealth of essential high fidelity 
know-how in 144 pages of complete arti- 
cles by world-famous authors. 




the 



bookshelf 

A convenient service to AUDIO 
readers. Order your books 

leisurely by mail—save time and 
travel, we pay the postage. 



No. 115 

McPROUD HIGH FIDELITY OMNIBOOK 

Prepared and edited by C. G. McProud, 
publisher of Audio and noted authority 
and pJoneer in the field of high fidelity. 
Contains a wealth of ideas, how to s, 
what to's -and when to's, written so 
plainly that both engineer and layman 
can appreciate its valuable coat ext. 
Covers planning, problems with decora- 
tion, cabinets and building hi-fi furni- 
ture. A perfect guide. S2J0 Postpaid. 



HANDBOOK OF SOUND REPRODUCTION No. 110 



by Edgar M. Villchut 

Right up to date, a complete course on 
sound reproduction. Covets everything 
from the basic elements to individual 
chapters of each of the important com- 
ponents of a high fidelity system. (3.75 
Postpaid. 



SPECIAL! You poy only J2.75 for this 
book when you order it with any other book on this page. 







"the best of AUDIO" No. 124 

A new compendium of AUDIO knowledge. 

Here is a collection of the best of AUDIO— The AUDIOclinic 
by Joseph Giovanclli... noted audio engineer and the original 
high fidelity otfj n»er- inai i — EQ U IPM E NT PROFILES edited by 
C. G. McProud... Editor of AUDIO. Here is a wealth of hi-fi 
and audio information. Answers to the most important issues 
in high fidelity and a valuable reference on the performance of 
leading makes of high fidelity components. Volume I $2.00 






No. 112 

TAPE RECORDERS AND TAPE RECORDING 

by Harold D. Weiler 

A complete book on home recording by the author of 
High Fidelity Simplified. Easy to read and learn the 
techniques required for professional results "with home 
recorders. Covers room acoustics, microphone techniques, 
sound effects, editing and splicing, etc. Invaluable to re- 
cording enthusiasts. Paper Cover $2.95 Postpaid. 



MONTHLY 
SPECIAL! 
SAVE 
$5.40 



Save over 50% with this collection of AUDIO books. 
4th Audio Anthology ($2.95) McProud High Fidelity 
Omnibook ($2.50) best of AUDIO ($2.00) Tape 
Recorders & Tape Recording ($2.95) 

TOTAL VALUE OF ALL FOUR BOOKS $10.40 
Your cost ONLY $5.00 POSTPAID 

This offer expires March 31, 1962 
Good only on direct order to Publisher 
CIRCLE OS200 



AUDIO Bookshelf 

RADIO MAGAZINES, INC., 

P.O. Box 629, Mineola, New York 

Please send me the books I have circled below. I am enclosing the 

full remittance of $ . (No C.O.D. or billing.) 

All U.S.A. and CANADIAN orders shipped postpaid. Add 50*; for Foreign orders 
(sent at buyer's risk). 



BOOKS: 
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CITY 



110 



112 
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120 



123 



124 OS200 
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Teasers 



Audio will pay $5 for questions or 
answers used. Send questions or an- 
swers to: Audio Teasers, P. 0. Bos 
629, Mineola, Jf. Y, 



NORMAN H. CROWHURST 

Answers to Last Month's Teasers 

Answer 1. When the 250k resistor is 
used as a "load" for the ceramic pickup, it 
causes bass loss, because the pickup has an 
impedance essentially that of a capaeitor; 
the effect is the same as using too small a 
grid resistor following a small coupling 
capacitor. When the y-megohm control is 
used, this bass loss is avoided, but "static 
hum" is picked up when tbe eoutrol is 
part way up. This is because the input im- 
pedance of the grid circuit reaches its 
maximum. Full on, the ceramic capacitance 
bypasses the static, and off, it is grounded. 

If the static hum is picked up in the in- 
strument, complete shielding of the control 
and input lead may cure the hum. But if 
it is due to the input tube — the fact the 
return impedance of grid to ground is too 
high, a smaller eontrol is the answer, and 
other means must be sought to avoid the 
bass loss. Shunting the instrument ceramic 



with a larger capacitance will attenuate 
its output uniformly, and allow a smaller 
value control to be used without bass loss 

Ci%. i). 

Answer 2. (a) Impedance on a trans- 
former winding reflects in proportion to 
turus squared. If, for example, a 16-ohm 
load connected to the secondary reflects a 
plate -to -pi ate load of 10,000 ohms, the re- 
fleeted impedance at the screen taps would 
be 0.4x0.4, or 0.16 of 10,000 ohms, which 
is 1603 olims. The impedance reflected to 
the screen taps is 16 per cent of that re- 
fleeted to tiie plate connections. 

(b) That comparison of loading is based 
on the incorrect assumption that the same 
load is connected to the secondary and fed 
separately from plate or screen connections 
on the primary. In practice, both feeds 
occur simultaneously. 

Suppose the plate-to plate voltage is 100 
(ruis), The power supplied from the plates 
will be 100710,000 = 10 watts. The corre- 
sponding screen-to-screen voltage will be 
40 volts and the corresponding sereen-to- 
screen current swing will be one tenth of 
the plate-to-plate current siring. The plate- 
to-plate current swing is 100 mA (rms). 
So the screen-to-screen swing is 10 mA. 
The power delivered by the screens is 40 
volts times 10 mA or 0.4 watts. So the 
screens deliver oniy 4 per cent not 16 per 
cent of the plate power. 

Answer S. A pentode with a plate cou- 
pling resistor previously used for a triode 




FREQUENCY IN CYCLES PER SECOND 



Fig. 1 . Smaller 
value control to 
reduce hum. 




NEXT STAGE 



WWA — FEEDBACK 




-NEXT STAGE 



WWW—*- FEEDBACK 



MUCH SMALLER 
THAN BIAS VALUE 



Only General Electric gives you this: 

New Orthonetic 

Stereo Cartridge 



Fig. 2. Using a smaller cathode feedback resistor and bypassing the bias resistor. 




Purest musical response... 
even beyond 20,000 cycles! 



Breakthrough in musical reproduction! 
General Electric's new VR-1000 ortho- 
netic Cartridge gives precise, undistorted 
reproduction of every note on your high- 
fid el i ty recor ds — e ven at f re que n cies ab o ve 
the normal range of human hearing! 
Even the most subtle overtones 
come through . . . 
Ordinary cartridges shave off the higher 
harmonic frequencies that give orchestral 
instruments their characteristic color. 

Thanks to a revolutionary new suspen- 
sion and damping system, the VR-1000 
orthonetic Cartridge fully reproduces 
these harmonic frequencies, with barely 
measurable loss or distortion. 

This means that every instrument has 
its true coloration; even the most sensi- 
tive ear can listen without the latigue 
caused by musical distortion. 

Tracks at pressures as low as one 
gram — prolongs record life . . . 
The low-moving mass of the orthonetic 
assures highest fidelity even on the fast- 
est passages, minimizes reeord wear. 

Provides up to 30 decibels per channel 
stereo separation. Ask your General 
Electric cartridge dealer for full specifica- 
tions or write VR-1000, General Electric 
Co., Audio Products Dept., Decatur, III. 



Pragma h Our Most Important ftvdecf 

GENERAL tiH ELECTRIC 
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FAIRCHILD "500" 
Exclus/ve / Makes 
ANTI- f tne 
SKATING* /Difference 



Anti-Skating ... the most important arm 
development . . . now makes convention- 
ally designed arms virtually obsolete. 
The Fairchild 500, with the exclusive 
Anti-Skating system overcomes the 
obstinate inward pull found in most con- 
ventional arms. This skating is the basic 
cause of right channel distortion. Only 
the uniquely designed Fairchild 500 
applies continuous skating correction 
with balanced compensation for skating 
at the inner diameters where friction 
between stylus and groove is greater. 
This remarkable anti-skating arm, cou- 
pled with the unmatched Fairchild SM-2 
Cartridge with its linear separation, lin- 
ear response and low stylus mess — 
makes this Fairchild 500 the ultimate 
system to duplicate the sound of the 
original master. Complete details are 
available. Only $58.00 for complete 
Arm-transport and SM-2 Cartridge. Also 
available Arm only (500A) $29.95; SM-2 
Cartridge only $37.50. -Potent pending 



FAIRCHILD 

RECORDING EQUIPMENT CORPORATION 
10-40 45th Ave., Long Island City 1, N.Y. 



Circle 74A 



stage will have a little more than twice tlie 
gain, so that over-all feedback is doubled 
by the change. But screen current, as ivell 
as plate current, passes through the cathode 
resistor. The effect of the additional feed- 
back will be to try and linearize input stage 
total current by moans of an amplified 
version of the plate voltage. As input stage 
total current includes its screen current, 
which is extremely nonlinear, an additional 
nonlinear clement is included in the loop. 
Screen current nop linearity does not matter 
i\iien screen voltage is held constant, by 
decoupling, and when the cathode is simi- 
larly decoupled to ground. 

Tho remedy is to use a smaller value of 
eathede feedback resistor, and bypass the 
one used for bias (Fiff. 2). lu this way the 
nonlinear voltage due to screen current 
contribution is made much smaller than 
the fed back voltage across the smaller 
resistor. 

This Month's Questions 

Question 1. To check phasing of loud- 
speaker units to be used in a mult i way sys- 
tem, n. small cell is connected to each unit 
and the terminal to which the positive pole 
has to be connected to make the cone move 
forward is marked with a red dot. The sys- 
tem uses 12 db/oetave crossover (an L and 
a C in the feed to each unit). Assuming the 
filter elements of the crossover are fed 
from the amplifier in parallel and that the 
unmarked terminal of the woofer goes to 
ground, the red dot one to low-pass out- 
put, which way must the tweeter be con- 
nected for correct phasing? 

Question B-2. The loudspeaker supplied 
with a solo organ intended to be attached 
to the front of a piano keyboard didn't 
look very good to a certain audioman. Con- 
vinced a high fidelity loudspeaker would 
get better results, he (a) connected the 
organ speaker to his high fidelity system 
and found it gave very obvious intermodu- 
lation distortion; (b) connected his high 
fidelity speaker to the organ, but found it 
did not give so sweet tone as with its own 
"crumby" speaker. He checked that the dif- 
ference was not due to impedance differ- 
ences — -they were near enough the same. 
What is the explanation? 



CLASSIFIED 



Hatw: 10c per word per Instrtlon lor floneonifltrtiil 
adfirtf»uents; 25' per word for cGrniperclal advrr- 
tlumnti. Ratu an net, and no dl&cocn's mill ■# 
allowed. Copy mist bi aienmpADlod by remittance In 
fill, and matt riwh tht Hew York <Mn by thi 
tint ol the month preceding the date of Imi*. 



HIGH FIDELITY SPEAKERS REP A IKED 

AMPKITE SPEAKER SERVICE 
108 W. 23rd St., New York 11, N. Y. CH K-48t2 



EX JOY PEE AS ANT SURPRISES; Then 
write us before you purchase airy hf-fi. You'll 
be glad vou did. Unusual savings. Key Elec- 
tronics, 120 Liberty St., New York 8, N. Y. 
CLoverdale S-42SS, 



LOW, LOW quotes: stereo tapes, compo- 
nents, recorders, IIIFI, Roslyn 4, I J a, 



SALE ITEMS — bull: tapes — component 
quotes, Eayln, Uox 131-0, Wantaffh, N. Y". 



LEARN WHILE ASLEEP. Hypnotize Willi 
your recorder, phonograph or atua?.lng new 
''Electronic Educator" endless tape recorder. 
Astonishing details, scasattonal catalogue 
FREE. Sleep-Learning Research Association, 
Box 24-AD, Olympin, Washington. 



MAILaTAPE, Reusable 3-inch mailing con- 
tainers. No wrapping. Supply mailing and re- 
turn labels ensures returns. Pour : $2.20. 
Ten : 5't.SO, Quality 150' tapes included. Pour : 
5-1.10, Ten : J&30. Checl; with order. Refund- 
able. R a sco i ICS Brighton Avenue, Boston, 
Mass. 



SELF-HYPNOSIS tape or LP record. Learn 
qnicidy, easily. Free literature. JMcKinley- 
SmttBj Co., Dept. ATii, Box 3038, San Ber- 
nardino, California. 



15-lNCn STEPHENS WOOFER. MouYl 
105-LX, AH diecast frame, 2% pound magnet, 
a iuch V. G., 20 watts. S3o.00 or trade for 
University HiT-208 super tweeter. 



WANTED : Jensen Imperial or Triplex 
speaker system and Knight 25-watt basic 
amplifier. Sinister, 17 Ravine Court. Clifton, 
N. J. 



SCIIOIiER ELECTRONIC ORGAN. Concert 
model. Meets AGO specifications. Jaeger, 123 
East 37th Street, Ne<r York City, N. Y. 110 
4-3139. 



PROFESSIONAL RECONDITIONING ail 
audio and recording equipment. Low prices on 
components witb service. Best trade-in deal in 
the country. Dick Slmios, Audio Trading 
Post, Inc., 58 West 18th Street, New York 
36. N. Y. JUdsou 2-2350. 2nd Floor. 



MAGNECORDS FOR SALE. Several differ- 
ent professional models newly reconditioned. 
Send for list. Audio Specialties, Box 12203,. 
San Antonio 12, Texas. 



MAN, LONG -EXPERIENCED HI-FI IN- 
STALLATIONS and administration looking 
for appropriate position. New York Cltv area. 
Answer CB-1, AUDIO, P. O. Box 629, M"ineola, 
New Y'ork. 



WANTED : Pay, Magnccord 728 recorder. 
Sell, Ooncertono fiOSE ^-track recorder plu& 
pair Dynaco variable impedance microphones. 



GLOBAL TAPE RECORDING EXCHANGE 
HOBBY CLUB. We bring the world to you via 
tapr\ This is the most rewarding hobby known 
for all ages. Tapespondlng can put you in 
contact with people all over the world for 
exchanges nf ideas, music, educational knowl- 
edge, or small talk. Free oetalls. Write to 
MAILWAY CO., 216 W. Jackson Boulevard, 
Chicago G, HI. or 51 West 35tli Street, New 
York 1, X. Y. or 601 S. Vermont, Los Angeles 
D, California or 2000 E. Courtland. SpoJii^ 
27, Wash. 
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IF YOU ARE MOV1NC 
Please notify our Circulation Department 
at least 5 weeks in advance. The Post Office 
does not forward magazines sent to wrong 
destinations unless you pay additional pott- 
age, and we can NOT duplicate copies sent 
to you once. To save yourself, us, and the 
Post Office a headache, won't you please 
cooperate? When notifying us, please give 
your old address and your new address. 
Circulation Department 
RADIO MAGAZINES, INC, 
P. O. Box 629, Mineola, N. Y. 




ISOTONE 

acoustical tone equalizing music system 
An acoustical Landmark. 

Incomparably superior tonal balance due, mainly, to the 
tremendous air loading of speaker units. Speakers mounted 
front arid rear for much better sound dispersion, A MUST 
for the music epicure. Brochure on request. Dealers please 
inquire. 

Three models: 1 cubic foot, 2 cubic feet and {illustrated) 
the Eroica, 6 cubic feet at $265. ASK for Isotone. 

ISOTONE ASSOCIATES 

3402 Third Avenue 
New York 56, N.Y. 
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TOP ALLOWANCE 
FOR YOUR USED COMPONENTS 
m AT 

;|p audio exchange 





THE FINEST OF ITS KIND . . . 

Get more FM notions wilh the world's most 
powerful FM Yogi Antenna system*. 



To bo fully mformtd, 
tend 30 for book 
'Them© And Varia- 
tions" by L F. B. 
Corini and containing 
FM Station Directory. 



APPARATUS DEVELOPMENT CO. 

WETHERSFIELD 9, CONN 
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CSu/cic-See t 

GUMS IN AND OUT Of CABINET Oft WALL ' 
TOR FRONT VIEW. ILIP-THROTJCH SELECTION 



RETRACTI81S 

Albums 
Fi|< 
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unlimited 



Specia l izes in SAVING YOU MONEY 
" FACTORY FRESH COMPONENTS 
f LOWEST POSSIBLE QUOTATIONS 
v FAST DELIVERY 



We are FRANCHISES) DEALERS for most Hi-Fi 
lines. Most orders SHIPPED PROMPTLY from 
s'Cfk RECOPDl"" 1 T "E at LOWEST PRICES. 

FREE ?5 poge STEREO CATALOG. 
190-A Lex. Ave.. Cor. 32 

St., New York Ti, N. Y. 



V i s f t 6ur Showroom 
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SAVE UP TO 40% on 
HI-FI COMPONENTS 
AND PACKAGES 

• 15 Day Money Back Guarantee 

• EASY PAY PLAN — UP TO 24 MONTHS 
TO PAY 

• WE GUARANTEE WE WILL NOT BE 
UNDERSOLD 

Pica if? write for FREE return rnerJl quotation, 
and wholesale catalog. AJ&o pre-recorded tap A 
catalog on request. 



Hi 



220-U East 23rd St. 
New York 10, N, 



Storage cabinets available or tiu-if-youraeff 

Eli mi ;;ai£s v] si i)i lily j) vvAtlc rn ni t.rXyx -!?l;n.'l<c<l 

n-lkimi-s ^t-u r>^ liWhst-boiiom wear. lnst^lL* 

;i ta w h*ire S n &v r.' m i n l;U' h w l t h 4 scrfi ■.vs. Si.ii inly 
wflhlfil x\e.A coiinlniiiliijii. ^ilEI-Jji-i^l liii: li-ncks, 

b*ljLn(:i:drius]jenAlofc9ns^ifs for tape, 

hoU tg 12i) iiHjU rns. ; blurk or bta&s, UP- ^^^T 

Write for bftftftUM A. Ihnhy frffttfH& itfVffH? 



KEftSTING MFC. CO., 504 S. DATE. ALHAMBRA. CALIF 



• OOTKA3W TERMINATES DISTRIBU- 
TION CONTRACT. Gotham Audio Corp. 
announced tilt: termination of its distribu- 
tion contract with Norted Audio Co. fis of 
December 31, IS CI. Prior to this date 
Norted was the distributor of the Keu- 
uiann PA-2a, turntable, the Netmia.n^ DST 
stereo cartridge, iind the Beyer dynamic 
headphones, all of which are exclusively 
imported by Gotham. All rnnuiries regard- 
ing these products pertaining to sales, 
service, and engineering applications 
should now be addressed to Gotham Au- 
dio Corp., 2 West 4fith St., New York 88, 
N. % 

• EM FIRE TKOTJBABO R GOES 
'"ROUND THE "WORIiD." Taking heed 
of the opinion that the most tempting con- 
test prize is travel, Empire Scientific Corp. 
is sponsoring a contest with the prize be- 
ing a " 'JvOund-the-W'orld Music Festival." 
For 2 1 days, the winner and his guest 
wili have the privilege of heaving some 
of the world's greatest music in the cul- 
tural centers of liurope. The object of this 
contest will be to arrange ten features of 
the Empire Troubador record playing sys- 
tem in their order of importance as deter- 
mined by top-ranking music editors and 
critics who will be the judges for the 
contest. Pull details of the contest are 
given in advertisements. The contest is 
aimed at acquainting the listening public 
with the finest music 'm the world as well 
as With the Empire line. 

■ BOG-EN-PRESTO LAUNCHES "yiSH 
BOWL" DEALER CONTEST. Offering 
cash prizes totalling 55000 plus providing 
Photographs of dead fish and live girls, 
the Bogen-Presto Div. of the Siegler Corp. 
has cast bait at their dealer organization 
in order to fish up additional business. 
The prizes are scaled according to the size 
of the fish (sale) caught by the individual 
dealer. All that the dealer has to do to 
enter is to sell a piece of Bogen-Presto 
equipment; to win he has to guess the 
combined weight of the live girls and the 
dead fish. 

s PILOT RADIO BOUGHT BIT JERROLD. 

The acquisition of Pilot Radio Corpora- 
tion by Jerrold Electronics was announced 
on January 12 by Sidney A. Harman, Jer- 
rold President. Pilot will be continued as 
a separate entity, and will operate as an 
independent division of Jerrold Elec- 
tron ics, of which Harnsan-Kardori is also 
a division. 



tapes; 

Shipped within 24-28* 
•hrs. We'll oirmail low quotes on packaged^ 
I Hi-fi. (Free catalogue.) ■ 

T2S-N EAST 83 ST. * 
NEW YORK 28, N, V, s 



; mr MAIL ORDER HI-FI 

•COMPONENTS RECORDERS 
• At wholesale prices 



ICARSTON 
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LONDON CALLINC THE WORLD . . . 
KEEP HI-FI COSTS LOW — buy 
BRITISH EQUIPMENT from the United 
Kingdom Mail Order Specialists? 

■ AMPLIFIERS ■ MOTORS • TUNERS 
• SPEAKERS ■ PICK-UPS 
All goods Packed, Insured and Shipped promptly 
at minimum cost. Send us details of your needs! 

C. C. GOODWIN (Soles) Ltd, (Dept. A) 
7, The Broadway, Wood Groon, London, N. 22. Eng. 
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WHEN YOU PURCHASE 
The Fisher FM-100-B 

FM-Multiplex Wide-Band Tuner 
with Exclusive Stereo Beacon 
Features 0.6 microvolt sensitivity, Micro Ray 
Tuning Indicator, Automatic switching between 
mono and stereo, MPX noise filter. 




TRADE 4 WAYS 

• TRADE Hi-fi for hi-fi 

• TRADE Amateur radio* for hi-f[ 

• TRADE Hi-fi for amateur radio 

• TRADE Amateur radio* for amateur radio" 
•Includes HAM; SWL; Citizen's Band; Test Equipment 

AUDIO EXCHANGE EXCLUS1VES: 
Trade-Back Plan • New Equipment from over 100 
manufacturers * Used Equipment sold on 10-day un- 
conditional money-back guarantee . . . plus 90-day serv- 
ice warranty • Special GE credit plan • Custom Instal- 
lation for stereo arid monaural equipment. * Hi Fl 
service laboratory. 

Get more! Pay less when vou trade at 

audio exchange 

For Trading info., write dept. 

PLEASE MAIL ALL ORDERS AND INQUIRIES TO JAMAICA 
153-21 Hillside Ave., Jamaica 32, N. Y. • AXtel 7.7577 

WHITE PLAINS, N. V. BROOKLYN, N. Y. MA NH ASSET, N. Y. 

2<n Msmaronecfc toe. 1065 Flatbush Ave- 451 Piandoms Rc. 
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CANADA 
High Fidelity Equipment 



Complete Lines 



Corn p fete Service 



Hi-Fi Records — Components 
and Accessories 

LECTRO'DOICE 

SOUND SYSTEMS 

126 DUN DAS ST. WEST. TORONTO. CANADA 




• Each file holds □ 
full year's copies. 

• Jesse Jones Vol- 
ume Files for every 
publication. 

• Covered In durable 
leather like JGvar, 
title embossed in 16 
Kt gold. 

Sal] station gucrronTeed 



SAVE YOUR 
COPIES OF 




Attractive and 
practical for your 
home or office 

3 for $7.00 

6 for $13.00 

ORDER NOW — lend 
check or money order 

MAGAZINE FILE CO. 
520 FIFTH AVENUE 
NEW YORK 36, If. 



FREE 



ESCRIPTIVE FOLDER 
PON REQUEST 
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Li if^k IF if^L 1£ IT IE! 

f STEREO HI-FI COMPONENTS 



-V' , Designed for the Home 



Engineered To Professional Standards 



m DEDICATED TO MUSIC 



Made In U.S.A. 



LAFAYETTE LT-700 

Criterion fm stereo 

MULTIPLEX TUNER 

124-50 



NO MONEY DOWN 




Ready for Stereo and no Adapter Needed . . . 
opening a new era in stereo, the new Lafayette 
Criterion FM Stereo Multiplex Tuner is entirely 
self contained with its own built-in multiplex 
facilities. Capable of achieving the highest 



Completely Wired and Tested 

Laboratory Standards, its exceptional selectivity 
and sensitivity together with drift-free AFC per- 
formance insures effective reception of even 
the weakest multiplex or monaural FM signals. 




Made 
in U.S.A. 



KT-250A 50-WATT INTEGRATED 
STEREO AMPLIFIER 

KT-250A LA-S50A 

74.50 99.50 

in Kit Form Completely Wired 

• 3rd Channel Output 
• Separate Bass & Treble Controls 
• so -Watts Monophonically - 25 watts Eaih stereo Channel 
• Response: 15-40,01)0 cps ± .5 db (at normal listening level] 
Pacesettlng quality, performance anrl design, Features Include: unique "Blend" 
control for continuously variable channel separation— from full monaural to full 
stereo, 4-position Selector, Mode, Loudness and Phase switches. Also provides 
outputs for 4, 8, and 16 ohm speakers. Hum-free operation Is insured by use of 
DC Oh all ore-amp and tone control tubes. Individual bias and balance controls. 
Harmonic distortion, less than 0,25%. 1M distortion, less than .5%. Hum and noise 
77 db below full output. lW'W x 12%"D x 5Va"H. Shpg. wt., 28 lbs. 



KT-600A Criterion 

PROFESSIONAL STEREO 
CONTROL CENTER 



KT-GOOA 



LA-BO DA 



79.50 134.50 



In Kit Form 



Completely Wired 




• Response 5-40,000 cps ± 1 db 

• Precise "Null" Balancing System 

• Bridge Control Provides Variable 3rd Channel Output 

• Variable Cross Channel Signal Feed Eliminates Hole-ln-The-Middle Effects 

• Tape Head Playback Equalization fur 4-Track Stereo 

sensitivity 2.2 mv for 1 volt out. Dual low impedance "piste follower" outputs 1500 
ohms. Less than .03% IM distortion; less than .1% harmonic distortion. Hum and 
noise 20 db below 2 volts. MxlO^xW. Shpg. wt., 16 lbs 



KT-550 

Criterion 100-watt 

BASIC STEREO AMPLIFIER 

• Rated at 50-Watts per Channel • Response 
from 2-100,000 cps; 0-1 db at t-Watt • Mas- 
sive Grain Oriented silicon Steel Transformers 

■ Multiple Feedback Loop Design (over 50 db) 

■ Metered Calibration Control Panel • Abso- 
lutely Stable Under Any Conditions of Load r* 
new "Laboratory Standard" dual 50-watt arhpl fier 

guaranteed to outperform any basic stereo ampl fier 
the market. Advanced engineering techniques plus 
inest ccmponents ensure flawless performance. Dis- 
tortion levels so low they are immeasurable. Hum and noise 
better than 90 db below BO watts. Complete with metal en- 
closure. 9Vi"H x 12Vi"D. Shpg. wt., 60 lbs 




134.50 184.50 

in Kit Form Completely Wired 



UTTE ; 




3D X O NEWARK 



, L. I, N. yTJjJ 
IK S, N.J. |f> 



JAMAICA 33, N. 1 



PU INFIELD, N. I. 



NEW YORK 



i, H. I. |l 



BRONX SS. N. T, 



BOSTON 10, MASS. 



LAFAYETTE RADIO, Dept. AB-2 



I ' LAFAYETTE R 

YOURS FOR THE ASKING' p o. Box io 

• Syosset, L. I., N. Y. 

□ Send FREE 1962 Catalog featuring the complete line of 
Lafayette Stereo Components. 

$ Enclosed for stock Ho 

Name. 



Address.. 



_Zono_ 



- State. 
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Tiny though the transistor might be. Transis-Tronics has used it to >et a new pace for the entire high fidelity industry. TE< 
transistor amplifiers and tuners have become the "mighty oaks" of high f; u e(ity — no hum, no heat, no microphonics. The transistor, 
unlike the old-fashioned tube, is a "life-time" device, therefore, both the TEC amplifier and the TEC FM tuner come to you with 
full two-year unconditional guarantees. Regardless of price, the S-15 and FM I5 are the most efficient amplifiers and tuners on the 
market today, TEC S-15 STEREO AMPLIFIER is all sound, rated at 20 watts of music power per channel with 3 4 ohm load. With 8 
and 16 ohm loadsythe power is slightly reduced. TEC FM-15 TUNER, the perfect companion to the TEC S-15. will give you years 
and years of trouhMRt listening. The low power consumption characteristic of transistors means that both the TEC amplifier 
and tuner ; , . r, ,one<a« with either 1 17 vac at 18 to 24 vdc as the power source. AND. NATURALLY, EQUIPPED FOR MULTIPLEX. 
Transistor Efl^H^fl Components • Transis Tronics. Inc. • 1601 W. Olympic Blvd., Santa Monica, Calif. 




0 $'09 



The FM-15 (top 
in »i J arv tivaiM 

&r in n. litmdvu'MC walnut »* leii/i 
combined pAckfiy,. Howl No bent 
iHtitin? 0\e tuner < : ini be etacRhd witji 
"•' t-w iilifiirr uiiii-O'tl duttuv - ' " '■" 
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